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MORE AIRCRAFT LAND ON GOODYEAR TIRES, TUBES, 
WHEELS AND BRAKES THAN ON ANY OTHER KIND 


Products, write: Goodyc 
Products Division, Akron 16 
Angeles 54, California. 


H ere a 3,000-gallon Pliocel is being 
fitted into a metal shell designed and 
built by Goodyear Aircraft Corporation 
for Convair B-36’s. Such a combination of 
cell and metal fabrication experience is 
found only at Goodyear. This mammoth 
Pliocel weighs only 35 pounds, which is 
slightly more than one pound per 100 
gallons — far below any other type 
of aircraft cell. 

Goodyear’s Pliocel nylon cells 
can he formeti to fit any size or 
space, may be folded for insertion 
through small apertures. They’re the 
modern answer to safe, weight-saving fuel 
stowage. For more information on Pliocel 
and other famous Goodyear Aviation 


Need 
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Bladder 

Tanks? 


PLIOCELS 



They’ve been landing at Quincy, III. since 1887 



Lubricants and Hydraulic Oils • Quaker 
State Aero Engine Oils 


• Quincy, III., site of Tom Baldwin’s breath-taking parachute jump in 
1887, is still a favorite landing place for midwest fliers. Baldwin 
jumped from a gas-filled balloon, dropped 4,500 feet into a cornfield 
hanging by his hands from the ring of a 
muslin ’chute. 

But today's fliers landing at Baldwin Field find 
three 5,400-foot runways on a beautifully equipped 
airport that combines big-ship capacity with “small-plane 
hospitality.” Speaking as an aviation engineer with 20 years of 
private flying, Manager Frank Phillips says that one of the best things 
a modern field can offer is Standard Skyway Service. “It's got Standard's 
pioneering record behind it,’’ Phillips says. “I know a lot of fliers who 
depend on it all over the Midwest." 


STANDARD OIL COMPANY (INDIANA) 




overlooks nothing that science 
or skill can contribute 
to make fine bearings better. 
New Departure ball bearings 
are now performing a great 
variety of services vital to the 
future of our country. 


NEW DEPARTURE 

BALL BEARINGS 
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AIRPLANES ARE OEVICES 
FORCARRTING ADAMS- RITE 
LOCKS AND LATCHES ! 


It just stands to reason! 

With all the Adams-Rite locks. 
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Lighter-than-air 
piloting 
made LIGHTER! 


► With the Sperry A- 1 2 Gyropilot* 
aboard, pilots of the Navy's K-type 
airships will now be able to concen- 
trate on the important task of direct- 
ing search and rescue operations. For 
in the past, two human pilots were 
kept busy with the tough job of han- 
dling these craft . . . constantly moving 
controls to keep the ship on course 
and at the desired altitude. The Gyro- 
pilot not only relieves the human 
pilots of this strain but considerably 
increases the accuracy of navigation. 


► Due to its electronic rate circuit!.., 
the Gyropilot prevents over-control, 
guides the ship with much less control 
surface motion and steers what for an 
airship is virtually a deadbeat course 
even in rough air. 

► With the installation of this auto- 


matic pilot on the entire fleet of 
K-type airships operating out of the 
U. S. Naval Air Station at Lakehurst, 
N. J.. the human pilots can devote 
more time to the scientific patrolling 
of coastal waters ... to the accom- 
plishment of arduous missions with 
accuracy. .... ... .... 
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NEWS DIGEST 


DOMESTIC 

Carriage of 15,078 lb. cargo in S&W 
DC-4 over the westbound 2,437-mi. leg 
from Travis AFB, Calif., to Hickam 
Field, Hawaii, has been confirmed by 
MATS. 

Shipment of 231 one-to-ten place per- 
sona! executive planes was made by 1 1 
companies during April, with total value 
of $1,592,000, makers’ net billing price. 
There were 181 four-placers or more, 47 
two-place and 3 one-placers. Shipments 
by ten companies in March totaled 270 
valued at $2,1 59,000. 

Exports of personal and executive 
planes of 6,000 lb. and less (empty air- 
frame weight) during April by nine 
companies totaled 40 valued at $443,- 
731, compared with 50 worth $703,430 
the previous month. 

Slick Airways completed first sched- 
uled eastbound DC-6A flight from Los 
Angeles to New York, with plane carry- 
ing 30,000 lb. of air freight. 

Convair XP5Y-1 resumed flight tests 
last week following installation of a new 
type turboprop control system designed 
to improve the plane’s performance in 
the air and on die water. 

Capt. James W. Jabara, Wichita, 
Kan., became the first U. S. jet ace on 
May 20, when he knocked down his 
fifth and sixth MiG-15 fighters over 
Sinujiu, Korea. 

Air Materiel Command has awarded 
contracts for flight simulators to Curtiss- 
Wright, Link Aviation, North American 
Aviation and Engineering Research 
Corp. for the B-36, B-47, B-50, C-97, 
C-124 and F-86D. The simulators are 
understood to be similar in principal to 
the electronic Dehmel device. 

Temco is reconditioning a consider- 
able number of Republic F-47 Thunder- 
bolts for USAF. 

Northrop Aircraft has boosted pay of 
approximately 10,000 employes a total 
of more than $1,336,000 annually. The 
increases are retroactive to May 14. 

FINANCIAL 

American Airlines has declared a divi- 
dend of 25 cents per share on the car- 
rier's $1 par value, common stock, 
payable June 20 to stockholders of rec- 
ord June 1. 

Glenn L. Martin Co.’s backlog rose 
to over $400 million at the end of April, 


up sharply from the $195 million re- 
ported at the start of this year and the 
$287-million backlog at the end of 
February. 

Sperry Corp. declared a quarterly divi- 
dend of 50 cents per share, payable June 
1 8 to holders of record June 1 . 

Piasccki Helicopter Corp.’s net in- 
come for 1950 was up to $151,000, 
compared to $106,000 the previous year. 
Sales in 1950 advanced to $6,529,000, 
compared to last year's $5,022,000. At 
the year-end the company's backlog was 
over $6 million; it is now reported as 
approximately $100 million. Employ- 
ment, now about 2,400 is expected to 
climb to over 4,000 by the end of 1951. 

Aeroquip Corp. has a net income of 
$5,906,576 during the six months Oct. 
1. 1950-Mar. 31, 1951, with profit after 
taxes being $408,738. 

INTERNATIONAL 

First 14 F-84 Thunderjet fighters 
have been turned over to the French Air 
Force. Most of the French pilots had 
received training at Las Vegas, Nev. 

SO.1120 Ariel III, latest version of 
the jet-powered copter series, has made 
its first flight and is slated for large-scale 
production. Ariel III is powered by 
Turbomeca Artouste turbine and has 
rotor-tip combustion chambers where 
fuel is injected. It is all-metal, seats 
three and is expected to do 155 mph. 
Hovering ceiling is 5,905 ft. 

Canada will spend $1 billion on air- 
craft engines and airframes over a three- 
year period, according to Production 
Minister C. D. Howe. This is the 
largest single expenditure in the current 
three-year defense budget. At the same 
time, he said, $400 million is earmarked 
for electronics equipment, a large part of 
which will go to the RCAF. 

Avianca was to take official delivery of 
two Constellations on May 2 5. The first 
is scheduled to arrive in Colombia 
around June 10. 

Britain’s first four-jet bomber, the 
Vickers 660, powered by Rolls-Royce 
Avons, has made its initial flight. RAF 
is said to have ordered the new 600- 
mph. plane “in quantity." Early reports 
give the Vickers 660 a span of 120 ft. 
and length of 68 ft. Ceiling is given as 
approximately 55,000 ft. A. V. Roe and 
Handley Page have similar projects in 
the works. 


OMNI is for 
EVERYBODY! 



...and ARC S 

VHF EQUIPMENT 

brings it to YOU! 

Whether you fly private, executive, 
or transport aircraft, you can enjoy 
the safety of OMNI with ARC'S com- 
pact type 15C VHF Navigation 
Equipment. OMNI takes the work out 
of navigation — gives you a reliable 

!n 8 OMNI and* 1 keep the'needh^of your 
ARC indicator on zero. No worry 
about drift -no static interference. 


You get dependable navigation 


to OMNI navigation the I5C pro- 
vides for use of the visual-aural 
ranges and both the amplitude and 
phase runway localizers. And with 
an ARC type 17 VHF 2-way Com- 
munications System added, you gee 

munication. ARC’S VHF equipment 
gives you dependable navigation and 
communication you can’t afford to 
be without. Write for all the details. 
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Washington Roundup 


150-Wing USAF: A Showdown 

There will be a showdown in the Senate on the issue 
of a 150-wing USAF versus the 95-wing force supported 
by the Administration. 

Sen. Henry Cabot Lodge will touch it off by trying 
to get funds tacked onto the military appropriation bill 
for fiscal 1952, to start the build-up to 1 50-wing strength. 

The Administration’s recommendation is $19.8 bil- 
lion for USAF to build up to 95-wing strength by July, 
1952— but the wings would be only partially equipped 
with first-line aircraft. The recommendation is now 
being gone over carefully by the House Armed Services 
Committee. The sentiment there is to cut out any fat 
that might be included in the $19.8 billion, rather than 
to raise the figures. 

Under the 150-wing program, USAF would require 
$24.1 billion for a build-up to fully manned 95-wing 
strength during the 1952 fiscal year; $29 billion to grow 
to 120 wings during fiscal 1955, and $34.6 billion to 
reach the 150-wing strength during fiscal 1954. After 
that, the level-off cost would be $25 billion a year. 

This program, which Lodge will fight for, would make 
AF the dominant U.S. service. Its $24.1 billion for 
1952 would compare with Army’s allocation, under the 
President's recommendation, of $20.8 billion, and 
Navy’s, of $15.1 billion. Lodge had previously come 
out in favor of a 175-wing Air Force (Aviation Week 
May 7), but since the timetables for both 1 50-wing and 
175-wing strength would be the same through July, 1954, 
he is supporting the lower figure for the present. 

Lodge’s viewpoint: “We need 1 50 air groups, and as 
fast as we can get them. I certainly will offer an amend- 
ment to the 1952 military budget providing additional 
money to get started toward the goal.” (Sen. Lodge 
presumably means wings. Congress hasn't caught up 
with the new USAF terminology. The term “group” 
is still in general use on Capitol Hill, although the 
"group” has given way to the “wing”— which includes 
additional supporting 'units— in USAF organization.) 

JCS: Differing Outlooks 

Joint Chiefs of Staff had divergent messages on the 
military outlook for the nation on its second Armed 
Forces Day. 

• Gen. Hoyt Vandenberg: The big threat is Russia's 
all-out emphasis on long-range bombing. “Russia is 
building a powerful air force, but their greatest percent- 
age increase is in the long-range bomber type. They have 
learned the importance of a long-range air force. This 
lesson, unfortunately, they learned from us.” U. S. has 
the advantage in plane types. But Russia's advantage in 
numbers is increasing. 

• Adm. Forrest Sherman: The U.S. "may have to fight 
a whole series of relatively small wars-unless we are 
willing to see the free world gradually grow smaller and 
less able to defend itself.” 

• Gen. Omar Bradley: “There's no easy escape from 
war by depending on sea and air power. . . . Such a 
concept may provide some short-range security for the 
U.S. Its greatest fallacy is that it abandons our friends 
to be over-run on the ground.” 

It seems to add up this way: 

Vandenberg would emphasize air strength to meet a 


Russian challenge in the air; Sherman would emphasize 
mobile sea power to "contain” Russia around the world; 
Bradley would emphasize land forces to hold off Russian 
occupation of Europe. 

Congress-CAA Tiff 

Outlook is that House Appropriations Committee 
will slash a big slice off the $20 5-million budget the 
President recommended for CAA for fiscal 1952. 

The committee is pinching pennies on all non-military 
money. Added to this, committee investigators un- 
earthed a series of cases of questionable use of funds 
by CAA— such as paying the travel expense of members 
of an official’s family, using CAA cars to transport em- 
ployes to work, spending money on airports and build- 
ings that have never been used, except for social 
occasions. To cap the situation, ex-CAA Administrator 
Donald Nyrop and CAA’s Director of Airports, Philipps 
Moore, irritated members of the committee by minimiz- 
ing the importance of the investigators’ cases. Partic- 
ularly irritated: Rep. John Rooney, chairman of the 
Commerce Department subcommittee, who two years 
ago slashed CAB funds following a personal fued with 
the then CAB Chairman, Joseph O'Connell. 

"They tell me that the cases our investigators dug 
up are just isolated instances, but I’m not so sure that 
they don’t reflect the general picture at CAA,” Rooney 
commented. 

Rooney's irritation with CAA might also mean a cut- 
back in funds for CAB, which Nyrop now heads. 

USAF, Army Public Relations 

USAF and Army public relations expenditures are 
scheduled for a close going-over by the House Appro- 
priations Committee soon. 

A few weeks back the committee singled out Navy 
public relations expenditures for scrutiny. Naval men 
wondered at the special treatment for their service— 
particularly since USAF and Army have large PR staffs 
to represent them. 

"It wasn’t intentional, certainly," Rep. George Mahon, 
chairman of the Armed Sendees Appropriations sub- 
committee, says. “Before long, we’ll take up the matter 
with the Army and Air Force, too. 

“There’s a definite need for public relations officers 
in the military services. They should give out informa- 
tion and correct misinformation. Too manv of them, 
though, spend their time trying to get their chief’s name 
in the papers.” 

Guided Missile Slowdown 

USAF is moving slowly on development of its long- 
range guided missile testing ground based in the Banana 
River area in Florida. 

Only $11 million has been invested so far. 

In February, 1949, USAF urged Congress to authorize 
$200 million for a ground with a 3000-mi. range. At 
that time Research and Development Board’s chairman 
Karl Compton said a 500-mi. missile would be ready 
for testing by the end of the year, that 5000-mi. missiles 
are “‘now within the range of possibility.” 

-Katherine Johnscn 
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INDUSTRY OBSERVER 

► A Cessna 190, modified with leading edge panels of porous material 
through which air is drawn by a compressor and then ejected through out- 
lets at the sides of the fuselage, is getting ready for boundary layer flight 
test investigations at NACA's Langley Laboratory. The plane has made 
some preliminary flights to establish its normal standard flight char- 
acteristics, but has not yet flown with the boundary layer apparatus 
installed. 

► Edwards AFB tests of the Turbolincr. General Motors’ Convair-Liner 
powered with Allison T-38 turboprops, are leading up to additional Air 
Force orders for Convair T-29 navigation trainers with T-38 turboprops 
instead of piston engines. 

► Piper Aircraft Corp. has two of its newly revised agricultural Super 
Cub planes flying on loan for the agricultural department of Ohio State 
University. The first ten of the production run for the new plane are 
in construction. 

► You can expect the eight-engine Hughes flying boat to resume its long- 
intermpted flight program soon. Modifications have been completed 
at Long Beach, Calif., and whenever Howard Hughes says the word the 
new series of water taxiing and flight tests can get underway. 

► NACA jet helicopter experiments indicate that when a jet-tipped rotor 
goes into auto-rotation after power is cut or lost, it shows about 80 
percent more drag, because of the ramjets at the tips, than does a rotor 
of the same blade section with plain tips. Blocking off the air intake 
of the ramjets after power is cut will reduce this drag nearly one-half. 

► Two new models of the slow-flying Hclioplane— the four-place proto- 
type civilian plane and a military liaison version— are now Using. The 
military version uses a bigger engine, a geared Lycomipg 260-hp. power- 
plant, but still keeps the very low 30-mpli. landing speed. While Helio- 
plane Corp. still has its contract for future production with Aeronca, 
plans continue uncertain for production because of materials scarcities. 

► North American Aviation’s experimental F-86 Sabre fitted with A. V. 
Roe Canada Ltd.'s 7,000-lb.-thrust Orenda turbojet is now at Avro’s 
Malton, Ontario, plant for flight trials. 

► Tenth version of Project Skate, the Navy’s long-continuing Convair 
development project for a jet-powered water-based supersonic fighter, 
is flying in model form with a 30-lb.-thrust jet powcrplant. 

► Bendix Aviation Corp. has made a preliminary proposal to the Atomic 
Energy Commission for study of a reactor for the production of isotopes, 
to be built with private funds, AEC has disclosed. 

► National Bureau of Standards has developed an automatic weather 
station with radio transmitter, which is designed to be parachuted from 
an airplane into otherwise inaccessible territory. It will automatically set 
itself in operation, make and transmit weather observations on tempera- 
ture, pressure, and humidity. It is dropped from a bomb rack, and 
chute opens automatically, by pull of a static line. An electric clock 
then starts a series of operations, including firing of three explosive 
charges; one cuts loose the chute after landing; the second sets the sta- 
tion upright on a six-legged stand; the third raises a 20-ft. telescopic 
vertical antenna for transmission. At intervals the timer turns on the 
transmitter to send a pulsing signal, rate of which is determined by one 
of three resistors. These are connected to three measuring mechanisms 
which determine temperature, pressure and humidity. At the receiving 
station, the transmitter pulse rate is read as temperature, pressure or 
humidity, depending on a predetermined timing cycle. The device is 
a refinement of an earlier World War II automatic transmitter. 


WHO'S WHERE 


In the Front Office 

Frank Watson, formerly with Solar Air- 
craft at San Diego, has been appointed vice 
president of Hiller Helicopters and will head 
the contracts administration division. Dur- 
ing the last war he was contract director for 
Convair. 

Lionel R. Fiedler, formerly sales manager 
of Arma Corp.. Brooklyn, N. Y., electronic 
equipment maker, has been named vice presi- 
dent-sales of the firm. Other new Arma 
vice presidents are Walter G. McAllister, 

ing; Controller William L. Hewitt has been 
made vp-controller. 

Charles Frocscli has been promoted to 
vp-engineering for Eastern Air Lines and 
Joseph H. Brock has been made Vjj-industrial 

Froesch has been EAL chief engineer for 16 
years and Brock was formerly director of 
industrial and personnel relations. 

Henry T. Parrett, manager of the Wash- 
ington, D. C., branch of Fram Corp., avia- 
tion and automotive filter maker, has been 
appointed a vice president of the firm. Par- 
rett who has represented the company in 
Washington for ten years, set up Fram’s 
Aviation division, headed by Charles L. 
Foley, to take care of increased defense 
orders. 

Walter H. Johnson, Jr,, former vice presi- 
dent of American Airline's eastern region, 
has been named secretary of the carrier and 
assistant to the president. Former director 
of passenger sales Theodore P. Gould fills 
Johnson’s previous post. 


Changes 

Harry S. Golden has been made produc- 
tion engineer in charge of all defense proj- 
ects at Buick Motor division. General Mo- 
tors Corp., and has named I-evi R. Grandy 
superintendent in charge of testing the 
Wright J-65 Sapphire turbojet which the 
division will build under license for the 
USAF. E. H. Holzkemper is Sapphire pro- 
duction engineer. Joseph J. Schweinfurt has 
been appointed assistant general superintend- 
ent in charge of J-65 production. 

John A. Van Hamersvcld has joined 
Northrop Aircraft as supervisor of produci- 
bility engineering. ... Dr. Charles E. Mon- 
gan, Jr., research physicist, has been named 
special assistant to the vice president-engi- 
neering of Edo Corp W. D. Holman is 

Hiller Helicopters’ new chief of the mate- 
rials division. . . . Harold W. Gicseckc 
has been appointed assistant to the general 
manager of Bendix Radio division. 

Ralph A. Fuhrer is the new chief tool 
engineer at Convair’s Ft. Worth division 
and G. D. Higgins, Jr., has been made head 
of the division’s new industrial security de- 
partment. D. C. Burrows has been trans- 
ferred from post as assistant division man- 
ager at Ft. Worth to San Diego where ex- 
panding programs require additional help. 
Marion L. Hicks is taking Burrows’ former 
post. 
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193 out of the 193 Douglas DC-6 airliners now in service or on order 
for U. S. airlines depend on Hamilton Standard Hydrornotic propellers. 
In fact. Hydromatics now are specified for 985? of all U. S. transports. 
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NACA Tunnels Bare Secrets of Transonic 


New design of test sections for first time 
permits lab probing of Mach .8-1.3 zone. 


By Alexander McSurely 

Langley AFB, Va.— New secrets of the 
turbulent and unruly transonic region 
of aircraft speed are now being uncov- 
ered by U. S. aviation researchers as the 
successful culmination of a long-drawn 
out postwar research campaign. 

Traditional tools of the aviation sci- 
entist-flight research aircraft and wind- 
tunnels— are gradually whittling away 
the mysteries of transonic speeds; but 
the tools have now been sharpened to 
a new keenness and are driven by 
greater powers for the job. 

The difficult speed range between 
Mach Nos. 0.8 and 1.3 used to be con- 
sidered the impregnable sonic barrier 
before Capt. Charles Yeager piloted the 
USAF’s Bell X-l rocket plane faster 
than the speed of sound on Oct. 14, 
1947 (Aviation Week Dec. 22, 1947). 

Since the first Yeager supersonic 
flight, the transonic region has been 


crossed numerous times by various 
planes; but it still isn't easy. 

► Transonic Speed Data— Until recently, 
all the aircraft designers in this country 
and elsewhere had to go on for trans- 
onic speed data was the experience 
they could get from flight tests. Some 
of it they compiled from flights by 
Yeager, Herbert Hoover and. Howard 
Lilly of the National Advisory Com- 
mittee for Aeronautics and other super- 
sonic pilot pioneers. Additional facts 
about aircraft performance in the 
shadowy transonic region were radioed 
back from rocket-powered test models 
flown from NACA's Wallops Island, 
Va., testing base. (See accompanying 
story page 1 9.) 

Last week at NACA’s Langley Labo- 
ratory, it was disclosed that the re- 
searchers have licked the “choking" 
problem which heretofore had effec- 
tively bottlenecked transonic research 
with windtunnels. 


All told, Langley Laboratory has 
31 windtunnels ranging from a tiny 
11-in. hypersonic windtunnel which is 
capable of simulating air speeds as high 
as Mach No. 17, up to the old-time full- 
scale windtunnel with a 60-ft. throat 
which is now used principally for land- 
ing speed tests, because its maximum 
speed is only about 200 mph. 

► Two Tunnels— The keenest interest 
being manifested at Langley is in two 
remodeled windtunnels, one with 8-ft. 
diameter test section, and one with 
16-ft. section, both capable of providing 
accurate aerodynanamic data through- 
out the transonic range. These are in 
addition to the smaller annular trans- 
onic windtunnel announced two years 
ago. This tested a small model whirled 
at high speed on the rim of a disk 5 ft. 
in diameter, but was not able to test 
larger models, and eliminate undesirable 
scale effects. 

The choking effect in the throats of 
windtunnels at transonic speeds is 
caused by the piling up of shock waves 
across the test section due to the com- 
pression of mixed subsonic and super- 
sonic air traveling at high speeds. Re- 
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designing the test sections to alleviate 
the choking has been object of long 
continued research. 

The 1,800 aviation industry person- 
nel and government officials and avia- 
tion writers who last week saw the 16-ft. 
transonic tunnel at Langley Laboratory 
found the test section boarded up with 
plywood to keep the exact method of 
relieving the shock wave pile-up a secret. 
► “Ventilation"— But John Stack, as- 
sistant research chief, disclosed that a 
method of “ventilating” the test section, 
had unehoked it. Tire test section was 
“ventilated” in many ways during the 
tests, he said, and this one “proved satis- 
factory." 

Advantage of the large 16-ft. trans- 
onic tunnel is that it can accommodate 
full-size airplane components such as 
propellers, engine nacelles, airfoils, tail 


surfaces and control surfaces, as well 
as large-scale aircraft models. 

To drive the air through the test 
chamber at transonic speeds, two new 
?0,000-hp. electric motors have been 
installed to turn new counter-rotating 
double fans, rated at 95-pcrcent effi- 
ciency. They replace one 16,000-hp. 
motor previously used. 

► Model Tests— One of the models in- 
stalled for correlating tests in the 16- 
ft. tunnel is a quarter-scale X-l instru- 
mented for as many as 200 pressure dis- 
tribution tradings simultaneously, from 
the wing loading. By testing the data 
from this model's tests against actual 
X-l flight research test data it is ex- 
pected that the acrodynamicists will 
develop much additional mathematical 
and theoretical information about tran- 
sonic flow phenomena. 


Another type of testing in the tran- 
sonic 16-ft. tunnel involves use of 
a 6,000-hp. propeller dynamometer, 
which makes possible testing of high- 
speed and supersonic propellers at large 
scale up to low supersonic speeds, thus 
obtaining for the first time accurate 
windtunnel data on aerodynamic and 
vibration characteristics of propellers at 
these speeds. 

A 4 by 4-ft. supersonic pressure tun- 
nel at Langley Laboratory with an 
operating Mach range of 1.2 to 2.2 and 
variable density to permit attainment of 
large-scale results makes possible studies 
of supersonic plane and missile con- 
figurations relating to wing-body inter- 
ference downwash, inlet characteristics, 
stability factors, and skin friction drag 
characteristics. 

► Drag Reduction-NACA researchers 
are seeking means to maintain a laminar 
flow of air around the contours of 
missiles and aircraft for high altitude 
and high-speed-flight conditions. They 
have already established that if this 
ran be done, the skin-friction drag 
can be reduced to about one-fourth of 
the drag now found with turbulent 
boundary layer airflow. This means 
that the overall drag would be reduced 
about one-half. 

Aerodynamic heating of missiles at 
high supersonic speeds is another prob- 
lem that will be greatly aided by 
achievement of successful laminar flow, 
eliminating skin friction, the principal 
cause for heating. If it proves feasible to 
combine advantages of laminar flow and 
the low atmospheric density' found at 
high altitudes, the temperature limits of 
ordinary materials used in missiles will 
not be exceeded even on long flights at 
high Mach numbers, the NACA scien- 
tists report. 

Other findings of aeronautical in- 
terest reported at the inspection: 

• Inlets— Open nose inlets at higher 
supersonic speeds result in a strong de- 
tached shock wave developing at the 
nose, causing excessive loss of engine 
pressure and excessive drag. Problem 
of matching the size inlet to air re- 
quired by engine at various supersonic 
speeds leads to solutions such as vari- 
able size inlets, probably using move- 
able cones, or other means of varying 
the size of the opening. Use of side 
inlets with bypasses to remove sufficient 
quantity of boundary-layer air so that 
ram recovery losses can be reduced to a 
minimum, may be the solution. 

• Pressure recording— A 50-cell pressure 
distribution manometer for installation 
in wing of fighter planes, records data 
in tiny spots of light plotting a con- 
ventional pressure distribution diagram 
to be photographed by a motion pic- 
ture camera. The new instrument gives 
a direct visual representation of the 
way wing loads vary in flight and de- 
termines regions of oscillating pressure. 
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SUBCONTRACTING STATU 


s , 


Con«ii 

ttient schedules. 

Douglas Adding 1 .090 subs and snppU-rs tlm 

General Electric.' . ' ' Seeking small number for specialized 

Hamilton Standard . . Actively seeking subs now. and will 1 
Hiller Same. 

Kaman Actively seeking subs now and will be 

Kollsman Not seeking subs now. but will be in 

Lockheed Most contracts out, only a few more 

but "outside production” to incrca 

McDonnell ! 1 Not seeking now. but wants to build : 

North American. . . . Not seeking now; future indefinite. 

Piasecki Actively Seeking subs now, and will be 

Pratt & Whitney... Same. 

Republic Actively seeking subs now. and will 

interested in its WW 11 firms cast i 

Ryan Actively seeking suits now, and will bi 

Sikorsky Same. 

Sperry Gyro Always seeking new sources; no intent 

Wright Aeronautical Actively seeking now, and will be. 


Poll Shows Rise in Subcontracts 


Prime manufacturer? 
to be spent this yea 


report more than $500 million 
• anil rate nears wartime mark. 


By William Kroger 

Subcontractors arc well on the way 
to getting the largest share of the mili- 
tary aviation procurement dollar. 

In less than a year since the Korean 
crisis spurred rearmament, subcontract- 
ing is approaching— in some instances 
exceeds— levels reached only late in 
World War II— under mobilization for 
an all-out war. 

Ten prime manufacturers report they 
will spend a total of more than half a 
billion dollars with subcontractors this 
year— and that figure does not include 
some of prime manufacturers most 
active in seeking subcontracts. 

Trend of subcontracting indicates it 
will become a permanent part of the 
aircraft industry's production process, 
constituting a slow revolution in the 
industry’s way of doing business. It is 
only coincidental that subcontracting, 
especially to small business, now is 
politically popular; the industry has 
found it to be economically sound as 

Those conclusions, plus the accom- 
panying tables, arc the foremost results 


Subcontracting is swelling an 
aircraft industry once confined to 
a lew plants in a lew slates. How 
last subcontracting is expand- 
ing in the industry has been 
apparent for some months. Last 
Sept. 26. Aviation Week re- 
ported subcontracting policies of 
the major manufacturers plant- 
by-plant. A subsequent story, 
i Mar. 19, reported the reasons for 
the growth of subcontracting. 
This magazine has now completed 
its second survey on this subject, 
and results will be disclosed in a 
series of reports of which this is 
the first. 


of an Aviation Week survey of prime 
manufacturers of airframes, engines, 
propellers and equipment. Last week 
the Aircraft Industries Assn, released 
the results of its own survey. The con- 
clusions of the two surveys arc the 
same; but Aviation Week’s 'report will 
deal with individual companies, while 
AIA reports overall figures. 

According to AIA's survey, 60,851 


subcontractors arc located in the Dis- 
trict of Columbia and 41 states. New 
York has the most, 7,620, with Ohio 
and California next with 7.550 and 
7.421. respectively. AIA says that 
nearly 50 percent of the dollar value 
of Ah' and Navy contracts goes to 
"subcontractors and suppliers.” 

► What Is Subcontracting?— Those 
words "and suppliers" is why it is so 
difficult to give a complete picture of 
subcontracting today. It is a matter of 
definition. Subcontracting means 
one thing to one firm, something else 
to another. Some companies include 
all purchased parts in their subcontract- 
ing figures. Compounding the confu- 
sion is the term “outside production" 
which some firms use interchangeably 
with subcontracting and others use as 
distinct from subcontracting. 

This conflict in terms perhaps Can 
best be summarized by quoting B. C. 
Moncsmitli, manufacturing manager of 
Lockheed, a firm which makes a dis- 
tinction between subcontracting and 
outside production: 

"Subcontracting consists of the place- 
ment with an outside firm of the com- 
plete responsibility for the manufacture 
of a major component of the airframe. 
The component may be as large as a 
complete wing or as small as a wind- 
shield assembly. Subcontracting, for 
this purpose, does not include work by 
outside firms which is limited to fab- 
rication operations or even minor assem- 
bly work, even though the work is to 
mir own design.” This. Lockheed calls 
outside production: 

► Whv Subcontract— The prmvth of 
subcontracting by the aircraft industry 
is one of the most interesting and sig- 
nificant developments of the times, the 
Aviation Week survey discloses. There 
is no one reason for the growth, and no 
order of importance in the several 
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reasons for it. One reason is equal to 
another; one feeds another. 

Subcontracting probably is as old as 
the industry, if you take the broad view 
that every time a manufacturer has 
something made outside his plant he is 
subcontracting. But certainly Pratt & 
Whitney Aircraft division of United 
Aircraft Corp. is the pioneer in present- 
day subcontracting. Its manufacturing 
process from the start has been built 
around the subcontracting principle in 
order to keep the home plant small 
and yet have expansion potentials in 


emergencies (Aviation Week Mar. 19, 
p. 13). 

On the airframe side, Grumman 
probably is the pioneer, filling the small 
metal-working shops all over Long 
Island during peak production periods. 

Because both these companies built 
up a strong subcontractor network years 
ago, and retained it after World War II, 
they are in a more fortunate position 
than most manufacturers. Their sub- 
contracting needs now are chiefly for 
alternate sources of supply as insurance. 

Both PiSrWA and Grumman have been 
high-volume, low-cost producers that 
at the same time maintain a high rate 
of earnings. For years they have been 
the living proof that subcontracting is 
an economical way of manufacturing— 
a proposition that the balance of the 
industry has been slow to accept. 

And though it is economically sound 
to subcontract, it is true that other 
factors have been just as strong in the 

• Purely for defense purposes, it is 
government policy to broaden the in- 
dustrial base, get more companies 
equipped to participate in aircraft pro- 
duction and permit them to gain air- 
craft know-how. 

• It is government policy to siphon 
more work to small business, which is 
hard hit by material shortages. 

Prime contracts that small business 
can handle are limited; on the other 
hand, there is a great deal of aircraft 
work small firms can handle. So gov- 
ernment has been pressing manufac- 
turers to subcontract also as a means to 
aid small business. Aircraft manufac- 
turers have become extremely sensitive 
to the capabilities and potential of 
small business— the subject of a future 
report in this series. 

► Who Subcontracts?— The accompany- 
ing tables report the hard core of replies 
in the Aviation Week survey. Prac- 
tically all aircraft firms subcontract to 
some extent, but the survey covered 
only those believed to be subcontract- 
ing now in significant volume. That is 
the reason for the omission of the auto- 
motive manufacturers now taking on 
large airframe and engine contracts. 

A few aircraft firms, notably Wright 
Aeronautical, are building up to such 
subcontracting programs that statistics 
now would be meaningless. 

Another peculiar case is Bendix, with 
14 divisions - with varying degrees of 
autonomy. Overall records on subcon- 
tracting are not tabulated by the parent 
company. Several companies, for secur- 
ity or other considerations, did not 
wish to divulge statistics, while furnish- 
ing general information on their sub- 
contracting programs. 

What those programs are, how they 
are conducted, and how a subcontractor 
does business with specific plants will 
be reported next week. 


One Man’s Specs for 
USCG Flying Boat 

A new flying boat able to lift 40 pas- 
sengers from turbulent seas running up 
to 15 ft. high, and capable of setting 
down on the water without difficulty at 
night is the kind of plane the U.S. 
Coast Guard would like to have soon 
for its long-range overwater search and 
rescue missions, Capt. D. B. MacDiar- 
mid of the Coast Guard station at San 
Diego, Calif., told members of the So- 
ciety of Automotive Engineers during 
their recent meeting in New York City. 

Rough water landings in the dark 
are "a terrifying experience for the pilot 
. . . and nearly every open sea landing is 
based on a calculated risk,” the captain 

Special techniques have to be devel- 
oped when new equipment is intro- 
duced, the captain noted, citing the re- 
versible pitch prop. Here it has been 
found that during standing turns in 
high, steep, rough sea taxi tests, from 
up- to down-wind, the inboard prop 
buries its blades deep in the water. The 
resulting blade damage would be seri- 
ous to a plane and its occupants if it 
happened hundreds of miles out in the 

► The Future— Getting down to cases 
on the design of a new flying boat, here 
were some of the capabilities the cap- 
tain sought: The plane should be able 
to cruise economically for 2,000 mi. at 
180 kt. plus 2,000 mi. at 120-130 kt. 
For searching, the plane should be able 
to fly at 120 kt. at 500 ft., carry the best 
available radar, provide four efficient 
search stations in the bow and tail, port 
and starboard, and carry the best pos- 
sible navigation and instrument aids 
for night flying. 

The boat should be able to ride the 
sea safely on any heading, maneuver- 
ing freely regardless of wind and have 
means to bring passengers aboard from 
lifeboats or rafts even in rough seas. 
Adequate oxygen should be provided for 
50 persons for six hours, and litter 
accommodations for 30. 

► Open Sea Operations-Solution for 
operation on open seas proposed by 
the captain included: Improved lateral 
stability without substantial drag pen- 
alties perhaps by inflating boots about 
the wing-tip floats; slow touchdown 
speed by incorporating variable aspect 
ratio, leading edge flaps, slots; quick de- 
celeration, using water brakes, spoilers, 
retractable step; very good aileron con- 
trol at low speeds; wing-tip floats cap- 
able of riding in half-down— but braced 
—position while running on the step. 

Citing the hard work the Coast 
Guard station at San Diego puts in, 
the captain told how during one 12- 
month period, all mercy missions aver- 
aged slightly over 1,000 mi. per mission. 
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More Business for Small Business 


USAF steps to give added work to small firms yield 
results : 50 percent of number of contracts. 


Details of Air Force’s “Operation 
Small Business” to broaden and 
strengthen its industrial base by fan- 
ning out defense work were unfolded 
to a joint session of the House and Sen- 
ate Business Committees by USAF’s 
Undersecretary John McCone. 

He claimed “90 percent effectiveness” 
for USAF in utilizing small concerns, 
said the service is determined to achieve 
“100 percent effectiveness.” 

But McCone cautioned: 

• Small businesses are out as far as 
USAF’s major items of procurement go 
—airplanes, engines, propellers, fire-con- 
trol systems, automatic pilots, super- 
chargers. “No one would contend small 
plants could qualify as prime contrac- 

• Small concerns do not have the facili- 
ties to meet advanced technical stand- 
ards. For example, an electronic part 
being manufactured by Hughes Aircraft 
Co. requiring accuracy to within one- 
thousandth of an inch during the war, 
now requires accuracy to within a mil- 
lionth of an inch. 

► Plenty of Room— But despite the lim- 
iting factors, the field for participation 
of small concerns in USAF work is large 
—particularly in subcontracting. Produc- 
tion of one heavy bomber uses the 
facilities of 1,610 plants in 36 states 
production of one aircraft engine re- 
quires supply, parts, materials and serv- 
ices of 4,604 plants in 34 states. 


These are the steps McCone pointed 
out USAF has taken to develop the 
field: 

• Policy. USAF official policy is to bring 
small plants "to the greatest possible 
extent” into the defense production pro- 
gram— both as prime and subcontractors. 
To implement this, each major prime 
contract includes a requirement that the 
contractor "agrees to accomplish the 
maximum amount of subcontracting to 
smaller plants . . . consistent with effi- 
cient performance. . . .” 

• Organization. Small business is now 
represented from top to grass roots in 
the USAF procurement organization. 

An Office of Small Business directly 
under the Deputy Chief of Staff for 
Materiel has general supervision. 

Wright Field’s Office of Small Busi- 
ness screens all purchase requests to de- 
termine prime contracts suitable for 
small business. These are labeled. Spe- 
cialists of the Office follow through, 
working with contracting officers to in- 
sure that the maximum number of them 
do go to small plants. 

Small business specialists in USAF 
regional and district procurement offices 
follow through to achieve maximum sub- 
contracting to small concerns. 

• Promotion. Both on the regional level 
and the local level, USAF is active in 
promotional programs to acquaint small 
businessmen with USAF requirements 
and requirements of prime contractors 


in their areas to speed their work. 

Regional exhibits of prime USAF con- 
tractors in New York, Chicago and Bos- 
ton have brought thousands of small 
business representatives into contact 
with representatives of prime USAF 
contractors in their area and acquainted 
them with their requirements. Other 
exhibits are scheduled for Los Angeles, 
Seattle, Detroit, and Fort Worth. A 
spot check of the results of the New 
York exhibit developed that 145 small 
business plants had obtained or were 
negotiating contracts; 1,104 reported 
they had made important contracts; 
1,095 said they had received no value 
from the exhibit— but 875 of these said 
they wanted to attend the next one. 

• Loans. USAF aims to see that lack 
of working capital doesn’t block small 
businesses from getting defense busi- 
ness. Seventy percent of the loans 
guaranteed so far under USAF’s V-Loan 
program have gone to small concerns. 
This was only 10 percent, $17 million, 
of the dollar-volume, though. 

Optimistic over USAFs Operation 
Small Business, McCone reported small 
concerns are getting a large number of 
contracts-about 50 percent of the total. 
Although the small business dollar- 
volume cut in USAF business is small, 
it is increasing and is substantially 
greater than during the war. 

During the first two months of the 
year, small business concerns obtained 
$30 million, or 70 percent, of the con- 
tracts for local purchases by USAF in- 
stallations. 

The S213 million in prime contracts 
awarded to small plants by Wright Field 
during the first quarter of this year was 
only 10 percent of the total dollar value 
of contracts let. But this compared with 
the 6.6 percent of the dollar value of 
Wright Field contracts let in the last 
quarter of '50 and the 4.5 percent for 
the three last years of the war. 

Mobilization Office 
Fills Some Key Posts 

Commerce Undersecretary Delos 
Rentzcl and his Civil Air Mobilization 
Director, Donald H. Connolly, have 
been filling the gaps in their list of mo- 
bilization chiefs. 

Here is the way the Civil Mobiliza- 
tion Office appeared to be shaping up 
last week: 

• Deputy Director of Civil Air Mobiliz- 
ation Office-Charles O. Cary, executive 
secretary of the Air Coordinating Com- 

• Transport Director— George Gardner, 
president of Northeast Airlines. 

• General Operations Director— Wil- 
liam L. Anderson, Pennsylvania Aero- 
nautics Commissioner. 

• Airports & Airways Director— Charles 
Home, CAA Administrator. 
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Clinic Charts New Business Path 


First joint procurement show gives a pattern, but also 
points a lesson for exhibitors, subcontractors. 


Boston— The first joint Armed Ser- 
vices Procurement Clinic has demon- 
strated once again the basic worth of 
a show getting together those with sub- 
contracts to offer and those seeking sub- 
contracts. At the same time, it showed 
several gaps procurement officials and 
participants will have to close if they 
hope to see subsequent shows fulfill 
expectations as a new way to help small 
business and broaden the production 

Prime manufacturers and procure- 
ment officials planning future clinics 
undoubtedly are studying three aspects 
of the event just concluded here and 
the earlier ones held by the Air Force 
alone in New York and Chicago. 

• Prime beneficiary is the prime con- 
tractor. not the finn looking for sub- 
contracts. 

• Contracts to small business do not 
immediately flow in volume from such 
gatherings: and there have been well- 
intentioned, but unfortunate tendencies 
to give the impression that they are 
of almost instant use to small business. 

• Advance preparation by a prime con- 
tractor is the factor governing how much 
benefit be will derive. 

The show here, which originally was 
planned by the Air Force alone and 
then opened to Navy and Army partici- 
pation, was in several respects the best 
of the three so far held, according to 
those familiar with the others. It did 
not draw as many visitors as the one 
at Chicago, but it was better prepared: 
it was both larger and better prepared 
than the one at New York. In sum. it 
indicated that Air Force officials and 
some prime contractors have studied 


and profited by the experiences at New 
York and Chicago. 

With the mold cast at Boston, it is 
expected that future clinics will be joint 
ones. The Navy, at first the coolest of 
the three services to the idea, is repre- 
sented as being well-pleased with tire 
results of the meeting here. 

► Wright Started It— The “procurement 
clinic" concept, a radical phenomenon 
of defense business today, stems from 
a plan of Wright Aeronautical Corp. 
With no history of subcontracting it put 
together a small private exhibit for firms 
in the New York area to seek help in 
its expanding jet engine program. Brig. 
Gen Arthur Thomas, chief of the East- 
ern Procurement District, picked up the 
idea and adapted it to all prime con- 
tractors in his area willing to participate. 
The New York show in February drew 
about 4,500 visitors to displays" of 32 
prime contractors. 

The Air Materiel Command at 
Wright Field found the concept sound 
and approved other regional clinics. The 
second, held at Chicago early this 
month, in ten days drew about 10,000 
small business men to study exhibits of 
76 prime contractors. Here in Boston, 
booths of 77 exhibitors— including gov- 
ernment agencies— drew about 6,500 in 
four days. 

Somewhere between its birth in New 
York and its latest performance in Bos- 
ton, the clinic concept got a shift in 
emphasis. In New York it was frankly 
a show to enable prime contractors to 
line up subcontractors. Advance pro- 
motion for both the Chicago and Bos- 
ton events primarily stressed the aid a 
small business man could get by attend- 


ing. The original theme was still there, 
but was subordinated. And that has 
been the root of any criticism the clinic 
concept has stirred up. 

Jumping to conclusions, many small 
business men thought they could leave 
the show's with signed orders in their 

Subcontracts have been signed at 
the clinics; and others have resulted di- 
rectly from contacts made there. To 
date, only the New York show has fur- 
nished tangible information— 145 firms 
have or arc negotiating contracts as a re- 
sult of the exhibit. Here in Boston, a 
dozen or so contracts actually were com- 
pleted, many more reportedly were 
completed. 

► Exhibitors Benefit— But on the whole, 
the exhibitors got more immediate bene- 
fit for their efforts than those who 
looked at the exhibits. Chrysler and 
Studcbakcr— automotive firms just get- 
ting into aircraft engine production- 
arc good cases in point. They w'on’t 
be ready to subcontract for months. 
But thev got lists of firms that may be 
able to help when the time comes. As 
a Studcbakcr representative said: “It 
would take us months and much travel- 
ing to round up a list that wc have 
gotten in a few days here.” 

Some sponsors of the event, looking 
back on it, make two other points about 
the aid a small business can obtain 
from a gathering of this kind. One, the 
items exhibited must tie in with the 
industry of the area; two, the business 
must be available. 

New England, which comprises most 
of the Northeastern Air Procurement 
District, is a complex of small metal 
working plants. It perhaps is, as the 
district commander Col. William P. 
Farnsworth says, the last stronghold of 
the owner-manager business. The 
workmen are highly skilled, but their 
plants and tools arc designed for small 

Pratt & Whitney Aircraft has had 
signal success with New England ma- 
chine shops, and Wright Aeronautical 
claimed it gave 50 orders at the show. 
But Boeing, looking for plants to ma- 
chine large forgings made by Wyman- 
Gordon. found no takers in New Eng- 
land. (However, the New York repre- 
sentative of a large company thought 
his Chicago factory could handle the 
job.) 

So, manv a New' England small busi- 
nessman departed muttering “nothing 
here for me.” What he actually was 
complaining about, although he didn't 
know it. was that the defense program 
is not yet large enough to seep down to 
his level. This was shown in another 
fashion. 

Among the New England businesses 
hardest hit by the material shortages is 
jewelry manufacturing. During the last 
war many of these firms had electronics 
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RESEARCH PUNCH to missile work is given at Wallops Island by launching of craft 
such as delta model (left) and use of ramjet engines such as one on stand. 


Latest Missile Work Revealed 

NACA show at Wallops Island gives glimpse of push 
button research on pilotless supersonic flight. 


subcontracts and that is what they 
want now. Numerically, electronic 
manufacturers possibly constituted the 
largest class of exhibitors. But their 
contracts have by no means reached 
the point where there are enough sub- 
contracts to keep most small linns 
happy and busy. For one thing, too 
many electronic devices only now are 
moving from the development to the 
production stage. 

► Be Prepared— It is in the realm of 
preparation for a show that procure- 
ment officials and prime contractors 
can do most to increase the effective- 
ness of the clinics. One example— 
Wright Aeronautical— furnishes a good 
case study. 

As part of its subcontracting pro- 
gram, Wright set up a Boston office 
months ago. Since then, personnel in 
that office have been carefully keeping 
a card file of data on firms in New Eng- 
land. The file cabinets w ! ere trundled 
into the Wright exhibit area (the 
largest on the floor), and when the 
visitors came, Wright’s George J. Page 
and his co-workers knew who they 
were, what they could do and what 
they had come to see. Many had al- 
ready discussed subcontracts in general 
terms with the Wright people. The 
exhibit where they could sec what they 
were being asked to make, was the 
clincher. 

Chrvsler's preparation was just as 
thorough, but on a smaller scale and 
in a different vein as suited its needs. 
It merely had drawings and specifica- 
tions and a long table with four chairs 
on each side. On one side sat the pur- 
chasing agents of the four Chrysler di- 
visions represented. These were the 
men the small business man ordinarily 
would have to go to the Midwest to 
see. The Chrysler space came closest 
to the popular understanding of a 
clinic: “patient” on one side of the 
table; “doctor” on the other. 

Other exhibitors had layouts similar 
to Chrysler’s. But some had lavish 
displays of products with stage lighting 
and working models. 

Observers familiar with the New 
York and Chicago shows say the layout 
in the Commonwealth Armors' here 
was an improvement. 1 New York was 
the incubator and prototype; no one 
knew what the results would be and 
there was no experience record to read. 
Manufacturers exhibited their prod- 
ucts on tables in a room in the offices 
of the procurement district hcadquar- 

In Chicago, the Air Force took over 
about 50,000 sq. ft. of the Navy Pier 
and. as a critic put it, “the salesmen 
took over.” The exhibits were eye- 
filling, but not a definitive as at the 
Boston show where the 52,000 sq. ft. 
of the armory was laid out for a busi- 
ness show. 


Wallops Island, Va.— National Advi- 
sors' Committee for Aeronautics briefly 
hauled back the cloak of security sur- 
rounding this pilotless aircraft flight test 
base last week to give the nation's press 
a brief look and demonstration of activ- 
ities at the $5-million installation. 

Here, on a three-mile strip of de- 
serted beach, 70 miles northwest of 
Langley AFB, NACA engineers arc 
seeking anssvers to problems about 
aerodynamic design abos'e the speed 
of sound. The base can be reached 
only by small boat, helicopter or water- 
based plane. No unauthorized aircraft 
may approach within 25 miles of the 
installation. 

► Model Tests— NACA uses the facility 
as an operational test area for research 
plane and missile models designed and 
constructed at its Langley laboratory. 
The models are powered by rocket 
charges and are equipped with minia- 
ture electronic devices, radio telemeter 
and considerable instrumentation in- 
stalled to complete various research data. 

Research in matters of lift, drag, sta- 
bility, control effectiveness, damping in 
roll, missile stabilization, flutter, buf- 
feting, boundary-layer phenomena, inlet 
performance, ramjet engine perform- 
ance. and aerodynamic heating caused 
by skin friction at speeds from 15 to 
40 mi. per min. are under continual 

Most test models do not resemble 
any specific aircraft, although complete 
model designs of such planes as the 
Douglas D-558-II, the Republic XF-91 
and others have provided telemetered 
answers to the researchers during flight 

► Expendable-In most tests, however, 
a simple rocket fuselage platform 
equipped with wings, rudder or tail sur- 


faces are flown for design performance 
study. These models cost from S500 
to 515,000, have an in-flight life span 
of about a minute and one-half and 
meet destruction upon impact with the 
ocean. NACA says the models are ex- 
pendable and no effort is made to re- 
cover them. 

In many tests the research model is 
flown in the form of a hvo-stage rocket. 
A booster rocket is used to give fast 
takeoff assist, driving the model up to 
about 750 mph. Just after the booster 
power is expended, a delayed fuse ig- 
nites a second rocket charge, and the 
model streaks away from the parent 
booster to attain a "top velocity usually 
in the neighborhood of 1200 mph. Al- 
titudes between 15,000 and 30,000 ft. 
arc most common in these tests, al- 
though some models are flown as high 
as 100.000 ft. 

So rapid is the completion of each 
test flight, that it is difficult for the lay- 
man to comprehend the vast array of 
data obtained. Preparation for the flight 
is exacting to insure success of flight 
and accuracy of test. The actual firing 
and compilation of data for research is 
controlled and gathered by an electronic 

About half a minute before actual 
firing of a rocket test vehicle, a chief 
engineer presses a button which starts 
up a series of relays and switches con- 
trolling the electronic equipment which 
records pre-firing, firing, and various 
phases or the flight. All of the recording 
and electronic equipment is housed in 
a bomb-proof concrete laboratory near 
the launching site. 

► Pre-Set Maneuvers— In flight, the 
model under test may be put through 
any series of pre-determined and set 
maneuvers simulating a wide range of 
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flight conditions. During its lU-to- 
90-second flight, it can roll, climb, dive, 
and tum like an airplane — exerting 
forces on the wings and tail surfaces to 
give required data. 

The model is tracked by radar and 
the information is radioed from the 
model by up to ten telemeter channels. 
The telemeter transmits a running rec- 
ord of acceleration, position of the con- 
trols, forces on the controls, aerody- 
namic forces acting on the model, at- 
titude of the model in respect to air 
stream, and temperature. 

For the tests two types of radar units 
are used— a Doppler velocity radar and 
a flight path radar. Their plots provide 
comparative data to check accuracy of 
the telemetered data from the model in 
flight. 

NACA officials state that it is seldom 
necessary to fire more than one model 
of a specific design and that all test 
data needed from one model for a cer- 
tain phase of research can be obtained 
in the few seconds of a research model 
flight. 

The Wallops Island installation was 
established in 1945 at a time when 
data on transonic flow conditions was 
slight. Since the base was built, more 
than 1,500 models have been fired. The 
facility is operated by 75 engineers, 
technicians and mechanics under the 
direction of Robert L. Krieger, chief 
engineer. 

Parks Moves From 
Hangars to Homes 

Case history of a small airport which 
became more valuable as real estate for 
home development than it was as a 
landing facility for planes is being 
written at Norton Field, just outside 
Columbus, Ohio. 

Norton Field, originally a National 
Guard airport, opened in World War I 
era. was acquired by Oliver Parks in 
1946. The airpark and training school 
operator ran it until December, 1949. 
Then he converted the 127-acre field to 
a housing development. 

Decision of Parks to convert is inter- 
esting in the light of his long experience 
in flight training and persona! flying. At 
the peak of the postwar personal flying 
boom he operated a large Midwest chain 
of airparks for personal flying in half-a- 
dozen states, while Parks Air College at 
E. St. Louis, 111., now a division of St. 
Louis University, is one of the best 
known training schools in the United 
States. 

Parks is still a long-range forecaster 
of big things for small airplanes in the 
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Dove Deal 


Due Notice or Smear? 


Mr. Martin Sharp, of our patent com- 
pany in England, has written to draw my 
attention to the following paragraph on page 
41 of your Jan. 1 issue: 

"Wiggins Airways: Feeder wants to buy 
the de Havilland Dove, and the deal is al- 
ready worked out, but Wiggins cannot buy 
Doves unless CAB allows more mail pay. 
De Havilland has offered attractive pay-as- 
you-go terms, with only a relatively small 
down payment.” 

We do not fed that the Wiggins' case 
hinges on the payment of “more" mail pay 
by the CAB. As a matter of fact, Wiggins’ 
application for mail pay to operate Doves 
is almost identically the same as their pres- 
ent mail pay for Cessnas— to be exact, 34.75 
cents per mile for the Dove versus 34.71 for 
the Cessna. We do not feel that four one- 
hundredths of a cent-per-mile justifies the 
use of the term "more" at all. 

Your statement would give the impression 
that the Dove must be an expensive airplane 
to operate because it requires more mail pay 
—and out thinking is just exactly in reverse. 

We would appreciate it if you would 
check the above statements for verification 
with Mr. Joe Garside, President, Wiggins 
Airways, Boston, and if he confirms the mail 
pay figures we have used, we would like you 
to put your readers right on this point— as 
the impression created is that the Dove 
costs more to operate than other types. 

A. F. MacDonald, Sales Manager 
The de Havilland Aircraft of Canada, Ltd. 
Postal Station L 
Toronto 


(Wiggins Airway s has dropped its plans to 
buy two de Havilland Dove local service 
transports. Tacit disapproval by the Civil 
Aeronautics Board caused cancellation of the 
plans announced several months ago (Avia- 
•riON Week Mar. 12, p, 51 ). 

Wiggins had planned to replace two of 
' in-engine Cessnas 


ssenger 


Doves 


:s of st 


prepared detailed ci 
with the Doves and with two DC-3s, the 
other proposed replacement for the Cessnas. 
It was calculated that a Dove would operate 
over Wiggins New England routes at a cost 
of .8133 cents per airplane revenue miles, vs. 
$1.03 for a DC-3. 

Wiggins had asked CAB for retroactive 
mail pav of more than $ 100,000 , stating 
that it would use part of the money as down 
payment on the Doves. CAB granted some 
$ 20,000 retroactive mail pay, and the carrier 
took this to mean that the Board disap- 
proved of the proposed Dove purchase. 

It is understood that the Board’s turn- 
down of Doves was based on the premise 
that if traffic over Wiggins’ routes (which 
has been very low) improved, the Doves 
would be too small to permit economic oper- 
ations. On the other hand, mail rates 
granted Wiggins have been b 
large em ’ ’ ’ ’ ” 


:r the pur- 
f the bigger DC3s. 


Thank you for your letter of Apr. 19 and 
for sending me an advance proof of your edi- 
torial “Due Notice or Smear?” which ap- 
peared in AvtATtoN Week, Apr. 23. I am 
pleased at the invitation and opportunity to 
answer this editorial which characterized the 

tion of Colonial Airlines as a “trial by press 

No press release was issued by the Board 
in connection with its order of investigation 
of Colonial Airlines. However, under the 
law, the Board is required to make such 
orders public. In the Colonial case, the 
order of investigation was merely an an- 
nouncement of an action and was not a 
Board decision. It was written as briefly as 
the legal requirements permitted. 

for not setting forth a full bill of particulars 
in the Colonial order of investigation. If 
we followed a practice of listing a bill of 
particulars in such orders, prior to subse- 
quent public hearing, it would result in a 
one-sided and unfair trial of the case in the 
press and could prove harmful to the com- 
pany or parties on which such orders are 
served. Indeed, to prevent such an undemo- 
cratic development, the Board prepares its 
orders of investigation as briefly as is legally 
possible, and I am confident that Colonial 
preferred this method in the subject case. 
When the public hearing opens before a 
Board Examiner in the U. S. Court House, 
Foley Square, New York, on Apr. 30, 1951. 
the Board's full bill of particulars will be 

nial will be present and then have its own 
opportunity to reply in full. 

The Board’s orders arc required by law 

Colonial order was not posted in the Board’s 
Public Information Office until the Board 
determined that the order had actually been 
served on Mr. Sigmund Janas, president of 
Colonial. Subsequently a copy of the order 
was then posted on the Bulletin Board but 

tribution made of this order, although cop- 

public on request as required by law. 

Finally, your editorial stated that the 
Board's order of investigation has “smeared 
the airline with a stigma of guilt” only one 
day before Colonial announced completion 
of 21 years without a fatal accident. This is 
truly an outstanding air transportation safety 
record and one that the Board has publicly 
congratulated Colonial for achieving. How- 
ever, the safety record of Colonial has noth- 
ing whatsoever to do with the Board order 
instituting an investigation of practices and 
conduct of Colonial and certain of its offi- 
cers in connection with economic matters. 

Edward E. Slattery, Jr., Chief 
Public Information 
Civil Aeronautics Board 
Washington 25, D. C. 
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Fenwal Offline 
fire and over-heat 
detectors widely used 
on turbo-jet planes 



Proved performance in World War II, proved perform- 
ance in today’s turbo-jet planes, Fenwal Detectors meet 
the modern needs of both civilian and military aircraft. 
They withstand temperatures higher than ever before 
encountered. Dynamic principle of operation assures 
simple, positive, direct detection al the temperature de- 
sired. No lag. No false alarms. The shell is the temperature- 
sensitive element. Through proper selection of alloy metals, 
Fenwal engineers design dynamic over-heat detection and 
temperature control for any aircraft need. 



Fenwal Detectors need no desensitization to avoid false 
alarms. Need no bulky panels, relays, or supplementary 
instrumentation. Fool-proof loop circuit operates even if 
circuit is broken. 

Fenwal Detectors are easily installed — single terminal 
allows no errors of connection. Units are shock and vibra- 
tion proof. For complete details on how they can be made 
to meet your specifications, write us direct. Fenwal, 
Incorporated, 125 Pleasant Street, Ashland, Massa- 
chusetts. Ill South Burlington Ave., Los Angeles 4, Cal. 



Fenwal THERMOSWITCH Aircraft Heater Controls 
can be used as control units or limit switches for cabin and de-icer heaters. 



Precise, Dynamic Fire Detection 






AERONAUTICAL ENGINEERING 


The Atom — Poiver jor Flight 

Nuclear Reactor: Its Design 


In February of this year came the announcement that 
aircraft propulsion by nuclear euergy theoretically was 
feasible. That statement presented the aircraft industry 
with a new world full of possibilities and problems. 

Since February, Aviation Week has been gathering 
material to acquaint you with this new source of power. 
The result is this series of articles. 

Last week, the first installment of four reported cur- 
rent thinking about atomic structure and the binding 
energy holding atoms together. This energy is released 
by fission— a collision between a free neutron and an 
atomic nucleus. The binding energy reappears as kinetic 
energy of fission products; successive collisions convert 
the kinetic energy to heat. 

This week's installment shows how the heat obtained 
by fission of Uranium 235 is converted into power. 


By David A. Anderton 

The general design specification for a nuclear— or any 
other— powerplant can be reduced to a single sentence: 
• The engine must produce, under safe and controllable 
conditions, a useful amount of energy which can be han- 
dled by normal machinery. 

That’s the general spec; only in a detailed spec lie the 
differences— and the unique problems— of the nuclear 

► Fuel and Fission— The source of the energy output of 
any engine is locked within the fuel processed by the 
engine. In simple combustion, the energy output, only 
a fraction of the possible total, comes from chemical 
reactions involving only outer electrons of the atoms. 

For the more sophisticated combustion process called 
fission, the energy is locked within the nucleus of the 
fuel atom, and that nucleus must undergo fission to 
release the energy. 

So the first qualification of the fuel for a nuclear re- 
actor is that it be able to undergo fission with some ease. 
A second consideration would be the availability of the 
fuel; tied in with this would be the purity of the fuel as 
it occurs in nature, the mining costs, processing costs and 
such. It would be best to have a fuel which occurs in 
nature in such usable form as to keep processing or 
refining costs to a minimum. 

Hie only known natural material which fills these 
requirements is uranium. Contrary to popular impres- 
sion, this metal is fairly abundant among the materials 
which make up the earth's crust. It occurs at the rate 
of about four cubic feet in a million. 

However, the uranium in nature is in widely scattered 
deposits, and not very rich ones, either. Furthermore, 


natural uranium contains only 0.7 percent of the easily 
fissionable isotope, U235. The remainder of the uranium 
is U238, with a trace of U234. 

So for the moment, let's assume that the fuel for the 
nuclear reactor is U235 as it is found in natural uranium. 

► Fission Reviewed— The key to the energy storehouse 
in the nucleus is a neutron; the process which unlocks 
the door and releases the energy is called fission. 

In fission, a neutron penetrates the nucleus of one 
atom of U235. Fission occurs; fission products arc 
formed, and two or three or more neutrons are freed. 
The total mass of neutrons plus fission products is less 
than the original mass of the uranium atom; the differ- 
ence has been transformed into energy. 

Ibis is in the form of kinetic energy of the fission 
products, blasted away from the nuclear explosion at 
the rate of 22 million mph. Collisions of fission products 
with other particles convert the kinetic energy into heat. 

And this heat is the source of power which we finally 
get out of the nuclear reactor. 

► Neutron Supply— In order to maintain this reaction, 
there must be a continuing supply of free neutrons. The 
available free neutrons in the system can have one of 
three fates: They can escape completely, be captured 
without fission, or be captured and cause fission. 

The proportionality between the first two and the 
third defines the multiplication factor of the system. 

In discussions of nuclear power production, the term 
capture cross-section will appear frequently. In a way, 
the cross-section is a measure of the probability of a 
collision between a neutron and an atomic nucleus. It 
is a measure of the number of hits experienced by par- 
ticles bombarding a given target. If the cross-section is 
high, the probability of collision is also; and if it is low, 
there is little likelihood of a hit. 

With this definition out of the way, we can go on to 
the general scheme of a nuclear reactor for power. 

► Roughly, This Way— Most considerations of the 
nuclear reactor start by assuming the fuel (uranium) is 
distributed in lumps through a mass of material which 
has a low absorption of neutrons— a low cross-section. 

This binding material is called a moderator, and its 
purpose is to slow down neutrons to a speed which gives 
them about the same average kinetic energy as that car 
ried by the atoms of the medium in which the neutron 
is banging around. Such slowed-down neutrons are 
called thermal neutrons; fission of uranium by thermal, 
or slow, neutrons was the first and is the most important 
form of nuclear fission. U235, for example, is easily 
forced to fission by slow neutrons. And slow-neutron 
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LATEST 
IN HEAT 
TRANSFER 



Young 

Keeping ahead of today’s ever- 
changing picture. Young Air- 
craft Heat Transfer Service 
offers you proved engineering 
background, skilled workman- 
ship, modern research labora- 
tories, and the latest in manu- 
facturing equipment and tech- 
niques. On heat transfer re- 
quirements, you’ll find it pays 
to check with Young before 
you decide. 


Young 
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fission is an easier process to place under 
control. 

The moderator generally considered 
is graphite of high purity. The uranium 
fuel is placed in a lattice arrangement 
in lumps rather than in a finely divided 
dispersion. This is partly for convenience 
in handling (which will be considered 
later) and partly because it increases the 
overall efficiency of the reactor. In 
practice a slug of uranium results in less 
non-fission capture of neutrons than 
docs the tiny-particle mixture. 

The shape of the graphite-uranium 
lattice also has bearing on the number 
of neutrons which escape from the sys- 
tem or which are made available to 
further reaction. The number escaping 
is a function of the surface area of the 
reactor; the number captured is a func- 
tion of the volume. Obviously, the way 
to keep captures high and escapes low is 
to have a maximum ratio of volume to 
surface area. The geometric solid with 
the highest volume/area ratio is a 
sphere. 

► Bounce Them Back— There is another 
step that can be taken to decrease the 
number of escapes from the reactor: 
this is to use a neutron reflector. A sub- 
stance such as beryllium oxide acts like 
a mirror to neutrons, and bounces es- 
capees back into the interior of the 

The simplest method of controlling 
the reactor is to control the fate of 
neutrons, and so keep the multiplication 
factor of the system exactly at unity. 
Theoretically, this could be done by 
building the entire reactor exactly at 
critical size; this would be a task which 
would demand perfect calculation of 
the properties of every piece of material 
that comprises the reactor, and com- 
plete knowledge of the chemical com- 
position of the pieces, and other im- 
possible data. So rather than attempt 
the impossible, extra control materials 
arc used in conjunction with a pile of 

Some material with a high capture 
cross-section for neutrons 'is used for 
the control rods. These would be in- 
serted into the reactor, and by being 
withdrawn or inserted, would control 
the absorption rate of neutrons by the 
control rod material, and thus change 
the level of neutron production of the 
reactor. 

► Schematic Reactor-Thcse are the 
steps in first considerations of a typical 
reactor, based only on the problem of 
making a controllable amount of heat 
energy available. 

Summing up these steps, the rudi- 
mentary reactor is a sphere of lumps 
of uranium in graphite. Surrounding 
the sphere is a neutron reflector. Pro- 
jecting through the reflector and into 
the sphere arc neutron absorbers. 

Energy released is in the form of 
kinetic energy of the fission products. 


Tin's energy is dissipated by collisions, 
and the temperature of the reactor rises. 
The heat is the useful output of the 
powerplant. 

But by itself, this heat is of no more 
value than a large bonfire would be. 
If it could be used to boil water or to 
heat a gas, cither the steam or the 
hot gas could be run through a turbine, 
for example, to produce power. This 
could be done in a reactor by allowing 
water to flow through the lattice, pick- 
ing; up heat as it went, and at some 
point flashing into steam. 

Unfortunately, it isn't that simple. 
The water would pick up heat all right, 
but it would also pick up the radioac- 
tive fission products and become con- 
taminated. Such a powerplant, becausc 
of radiation dangers, could never be 
run by human cnginccrs-at least not for 
long. 

► Safe Power-So for safety, the first 
consideration in the utilization of the 
heat output of a nuclear reactor is to 
be able to transfer the heat to some 
medium without the presence of radio- 
activity. This means an intermediate 
heat transfer fluid. And it would have 
to be sealed in a circulating system, 
closing in the reactor and one side of a 
heat exchanger. The heat would be 
transferred through the heat exchanger 
and into a working fluid. The vapor 
state of the working fluid furnisnes 
thermal energy for running a conven- 
tional turbine. 

And of course, the entire reactor is 
shielded to protect personnel. 

That’s the complete-if very rudi- 
mentary-story of the nuclear power- 
plant. 

All that remains is to have the en- 
gineers fill in the details. 

And that is not simple. It is the 
study of just these details that has taken 
so much of the money and time that 
has been spent on nuclear energy dur- 
ing the past decade. 

► Matcrials-First among the detailed 
problems is the selection of materials 
for reactor and components of the sys- 
tem. This presents three major prob- 

• Temperature. In order to get high 
overall efficiencies of any heat engine, 
the final temperature of the working 
medium coming out of the engine must 
also be high. This has been empha- 
sized in the jet engine field by the 
quest for new, high-temperature ma- 
terials, but in atomic power fields the 
materials search has hardly been 

• Structural disruption. It is entirely 
possible that the bombardment of ma- 
terials by high-energy particles, such as 
neutrons, might displace atoms perma- 
nently from their crystalline lattice. 
Displacement of atoms can cause serious 
changes in mechanical properties of 
materials. As one example, the elcc- 
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We can give you a dozen reasons why 
TIMKEN forging steels are best for you! 


1 . They give you uniform forgeability. 

2 . They give you uniform machina- 
bility. 

3 . They give you uniform response 
to heat treatment. 

4 . They give you uniform physical 
properties. 

5 . They give you uniform surface 
and internal qualities. 

6 . You get analyses "tailor-made” to 
your specif cations. 

7. Fewer shop practice changes are 
required. 

8 . You get fewer delays in production. 

9 . You have fewer rejects. 


10 . Timken steels* quality is precisely 
controlled at every production step. 

11 . Timken steels are made by the 
leader in alloy steel research. 

12 . Timken steels are backed by years 
of experience in alloy steel 
production. 

Taken together, these 12 big Timken® steel advantages 
add up to what you want most— better finished prod- 

Because Timken forging steels are uniform from 
bar to bar and from heat to heat, you can depend on 
uniform finished products every time. To assure this 
uniformity, every fifth man in the mill devotes his full 
time to careful inspection ! 

An "on-the-job” analysis by our Technical Staff can 
show you how you can improve the quality of your 
product, cut production costs, or both. There’s no 
obligation or charge for this helpful service. And for 
authoritative information on forging the 67 Timken 
analyses, write on your letterhead for the 112-page 
book, "Evaluating the Forgeability of Steels”. The 
Timken Roller Bearing Company, Steel and Tube Divi- 
sion, Canton 6, Ohio. Cable address: "TIMROSCO”. 




trical resistance, elasticity and heat con- 
ductivity of graphite all change when 
exposed to neutron radiation. To check 
on these problems, a special materials 
testing reactor lias been designed by the 
Oak Ridge and Argonne National Lab- 

• Neutron absorption. Any material 
used to construct the reactor must of 
necessity have a low capture cross-sec- 
tion for neutrons. 

None of the usual engineering ma- 
terials meets all of these requirements. 
Aluminum, basic aircraft metal, has 
been used in some reactors, but only 
where temperatures can be kept at a 
low level. Ceramics have also been in- 

► Working Medium— The heat transfer 
fluid selected for the engine must with- 
stand high temperatures and neutron 
bombardment, and have a low capture 
cross-section for neutrons. These are, 
of course, in addition to the ability to 
transfer heat efficiently and the required 
possession of a high boiling point. 

It's hard to say that any one of these 
properties is more important as a de- 
sign criterion than any other. But surely 
one of the most important is the extent 
to which the fluid captures neutrons. 
If it does, it can become radioactive by 
the action of the neutrons; this could 
mean that units of the power-generating 
equipment could also become radioac- 
tive, and there would be danger to oper- 
ating personnel. 

Suggested working fluids have in- 
cluded water under pressure, helium 
gas (which has almost zero capture cross- 
section), molten lead and molten cad- 
mium. Mercury, which has been used 
for power production in mercury boilers 
and vapor turbines, has too high a cap- 
ture cross-section. Molten sodium, 
used in aircraft engine valves as a cool- 
ant, is not too desirable from the stand- 
point of handling characteristics. And 
organic liquids decompose at high tem- 

E eratures, to say nothing of what could 
appen to them under neutron bom- 
bardment. 

► Ash Hauling— One of the structural 
problems which will involve some 
gadgetry worthy of Rube Goldberg will 
be the stoking and ash-hauling gear. 

The ashes (fission products) arc neu- 
tron absorbers. If not removed, they 
can put out the atomic fire by absorb- 
ing enough neutrons to stop the chain 
reaction. 

These ashes are further mixed with 
the remaining uranium. This lump has 
to be replaced as the available amount 
of U235 decreases. 

The ash-fuel mixture must be re- 
moved from the reactor and treated to 
separate out the uranium for re-use as 
fuel. But the high level of radioactivity 
of the mixture means that the mecha- 
nism for removal, all handling, and the 
separation plant must be entirely auto- 
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Fastener Problem 
of the Month 
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PROBLEM: In the design stage, jet 
engines, until recently, presented a 
major fastening problem. Wherever 
flanges were used to join plates, high 
separating forces produced excessive 
bending moments which had to be 
overcome by the tension in the bolts. 
The problem consisted of placing 
bolts used to fasten flanges closer to 
the plates to decrease the moment 
arm which produces load on the 
bolt. At the same time adequate 
clearance was required between bolt 
and plate for wrenching the nut. 



SOLU TION: To meet these de- 
mands without sacrificing strength, 
ESNA engineers designed two 12- 
point hex lints, type ZEB for tem- 
peratures up to 550° F. and type 
1747 for temperatures up to 1200° 
F. These self-locking fasteners 
feature unusually small over-all 
diameter, meet AN-N-10 tensile re- 
quirements, permit close-in instal- 
lation with a minimum clearance 
requirement for wrenching. 




THIS APPLICATION may be 
similar to a problem that will come 
across your board in the near future. 
In preparation, you will do well to 
learn the facts on these Elastic Stop 
Nuts. For information on this scries, 
or for a free AN-ESNA conversion 
chart, write to Elastic Stop Nut 
Corporation of America, 2330 
Vauxhall Road, Union, N. ]. 
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production 

For more than 35 years The Pierce Governor Company, Inc. of 
Anderson, Indiana, has excelled in the design, engineering, 
and production of important parts for the Automotive and 


S/sson Automatic Chokes 
Famous Pierce Governors 

Pierce centrifugal-mechanical and hydra-mechanica 
gas, gasoline and Diesel engines— automotive and 

Aircraft Engine Controls 

Design and manufacture of precision hydraulic a 

Hydraulic Transmission Controls 

Manufacture of sensing mechanisms for hydraulic tr 




ntatic or must be remotely controlled. 

There would apparently be advan- 
tages in having stoking and hauling a 
continuous process; but for the mo- 
ment, the procedure is to can the 
uranium fuel in aluminum. This pack- 
age then can be handled with some 
facility. 

► Shielding Problems— The fission proc- 
ess is accompanied always by emission 
of a variety of radiations and particles 
which are, in differing intensities, gen- 
erally fatal to man. The radiation- 
which is a term not exactly correct, but 
generally applied to radiation and par- 
ticles alike— is made up of alpha and 
beta particles, gamma rays and neu- 

The most easily stopped are alpha 
and beta particles. Thin layers of alu- 
minum and plastics (Lucite or glass) 
can be used as shielding materials. 

Neutrons and gamma rays are some- 
thing else. As has been mentioned, the 
fission process releases neutrons, and 
gamma rays come from the fission prod- 

Neutrons are best absorbed by first 
decreasing their speed. The best ma- 
terials for slowing down neutrons are 
elements of low mass number— hydro- 
gen, for instance. But water— which is 
the most common material containing 
hydrogen— has disadvantages as a shield- 
ing liquid. 

In the search for other shielding 
media, concrete has been widely accep- 
ted. This is because it contains large 
amounts of water, either free or com- 
bined, and because it is readily avail- 
able and easy to install. 

► Concrete Insufficient— But concrete 
alone is not sufficient. Gamma rays are 
produced when slow neutrons are cap- 
tured by the hydrogen in the concrete; 
so it would seem as if the shielding 
defeats its own purpose to some extent. 
But iron has Seen found suitable to 
shield against gamma rays, and so the 
concrete shield is generally made of a 
special cement which contains magne- 
tite or limonite (iron) ore. Thus, the 
concrete shield protects against both 
gamma ray and neutron penetration. 

Shielding cannot stop at the reactor 
alone. The heat-transfer medium be- 
comes radioactive by contamination 
from the reactor, and in turn can cause 
radioactivity in the materials of the 
heat exchanger, for example. So it 
would seem that shielding must also 
cover the first cycle of the heat transfer 
process. 

► Control Problems— The fundamental 
approach to control of a nuclear reactor 
has already been described. But ab- 
sorbing neutrons at a desired rate is 
not exactly easy. 

Generally it is assumed that rods of a 
material— cadmium is one example— are 
slid in and out of recesses in the reactor 
sphere; this insertion and withdrawal 
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controls the rate of neutron release. 

These rods are designed so that they 
penetrate about halfway into the pile 
when the reactor is working at a multi- 
plication factor of one. To open the 
throttle, the rods are moved out, the 
amount of neutrons increases and the 
power level increases. To close the 
throttle, the reverse procedure is used. 

But such a control system is not 
necessarily stable. Control rods are not 
analagous to throttles, because they 
control only the rate of change of 

K wer, and not the power level itself. 

order to maintain the multiplication 
factor at exactly one, the control would 
have to be balanced with a precision 
not practical. In practice, the power of 
the reactor would be always decreasing 
or increasing. 

Fortunately, there is a time lag built 
into the system. Some neutrons are 
delayed in the fission process— that is, 
they are liberated at some finite time 
after fission has taken place-and there- 
fore are not instantly available to in- 
crease power. It is this time delay 
which makes control, albeit a hunting 
system of control, possible. 

► Other Fuels— At the beginning of 
this section, it was assumed that the 
fuel for the reactor would be natural 
uranium, containing 0.7 percent of fis- 
sionable U235. This choice was made 
because uranium does occur in nature 
and its U235 content is easily fission- 
able. 

Natural uranium can be enriched by 
processing to remove the U238; this is 
expensive, but may prove desirable 
where fuel cost is not required to be 
competitive. The advantage is one of 
lessened fuel handling. 

As a matter of incidental interest, 
there is a modified fission process which 
takes place in the chain reaction of 
uranium. Some slow neutrons will pen- 
etrate the U238 and form a new iso- 
tope, U239. This substance is radio- 
active and, by giving off a beta particle, 
becomes neptunium (Np239). This in 
turn undergoes transmutation by emit- 
ting another beta particle and becomes 
plutonium (Pu239). The plutonium 
thus formed is fissionable (by either 
slow or fast neutrons), and can be used 
as another atomic fuel. 

Theoretical and laboratory studies 
have shown that there is a chance of 
producing another fissionable material 
by the transformation of thorium (Th- 
232) with steps similar to those in the 
U238 to Pu239 process. 

It appears that the designer of a 
nuclear reactor could choose his fuel 
from among U235, U238, Pu239 and 
Th232. 

► Reactor Choice-Another basic design 
choice faces the nuclear engineer. Re- 
actors can be made to work using fast, 
intermediate or slow neutrons. They 
can be made to work at low, medium 
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Forming 
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3 has been speeding up 
production lines for 

115 YEARS 


SHERIDAN metal stretching, forming 
and blanking presses— so successfully 
used by most major airframe manu- 
facturers in the World War II produc- 
tion miracle— ONCE AGAIN are solv- 
ing many tough metal fabricating 
problems. 

TODAY, more and more manufactur- 
ers are relying on the experienced 
engineering, advanced design and 
superior quality which result from 
over a century of SHERIDAN service 
to industry. 

Our Engineering Department will be 
glad to assist you in any problem 
without obligation. 


or high temperatures, with a variety of 
moderators and with a variety of heat- 
transfer media. 

Fast neutrons make for a smaller re- 
actor, and therefore less numerical loss 
of neutrons. But a fast neutron reactor 
is not controlled easily, because the neu- 
tron absorbers normally considered— 
again, cadmium is one— have a small 
capture cross-section for high-energy 
neutrons. 

Slow neutrons make for easy control 
of the reactor. The use of fissionable 
U255 or Pu239 does mean a smaller 
core for the reactor, but the overall size 
will be greater because of the introduc- 
tion of the moderator. 

► Summing Up— These, then, are the 
general aspects of nuclear reactor de- 
sign as they can be currently told. Once 
more putting the pieces together, a 
typical nuclear powerplant (but not for 
aircraft) will be a spherical lattice of 
lumped uranium, possibly canned in 
aluminum, and distributed through a 
graphite moderator. An outer shield 
of an iron ore-concrete mix guards 
against radiation dangers. Through this 
shield penetrate cadmium control rods, 
recessed into the reactor core. 

Inside the reactor are tubes contain- 
ing molten lead which receives the 
heat from the reactor. The molten lead 
is circulated through a heat exchanger 
containing water as the working fluid. 
The heat raises the temperature of the 
water to boiling, and steam results. 

The steam drives a standard steam 
turbine connected to a generator. The 
resultant output is electrical power. 

This is the kind of an atomic power- 
plant which might furnish electrical 
power to a city, replacing oil or coal- 
fired boiler systems. Weight and vol- 
ume are not critical design criteria; 
radioactivity dangers are perhaps the 
most stringent requirement. 

All this is background to understand- 
ing and assessing— and perhaps antici- 
pating— the problems of developing a 
nuclear reactor for aircraft propulsion. 

( Next Week: The engine — nuclear 
energy on a wing.) 


Track Time Cut 

A new production scheme at Boeing 
Airplane Co. has cut 75 percent from 
the time formerly required for fab- 
ricating cam tracks for lowering flaps 
on the B-47 Stratojet. 

Previous method was to make these 
tracks from 75-ST extrusions with a hy- 
drulically controlled duplicator which 
gave three units simultaneously, but 
required 4 hr. for the job. 

In the new procedure, the raw ex- 
trusion is machined on a Farnham mill, 
then stretched and bent on a Hufford 
press. Time consumed per track is 20 
min., giving 12 units in 4 hr. 
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The safety of the splendid new additions to the flying fleets of the U.S. Air Forces and Navy is further 
safeguarded by SWEDLON fuel cell backing— the improved plastic 
It not only measures up fully to A.A.F. Spec. 12042, Types I and II, and 
adds a further safety factor in SWEDLOW vigilance in inspection and the 
standards apparent in all SWEDLOW laminates. 

Two plants in California and the centrally located plant in Ohio are now at 
the aircraft industry, with duplicated facilities and tooling as a precautionary 
for any emergency. 

• We shall be glad fo assign 
a staff engineer to work 
with you in solving problems 
in plastics connected with 
w developments in 
the industry. 


LOS ANGELES, CALIFORNIA • YOUNGSTOWN, OHIO 
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discovering a remarkable new kind of flying... 



PIASECKI 

"The Fastest 
Growing Company 
In The Industry" 

N-e-e-d-s 

DRAFTSMEN 

and 

ENGINEERS 

With Aircraft 
EXPERIENCE 

On 

• AIRFRAMES 
. CONTROLS 

• ELECTRICAL 
INSTALLATION 

. POWER PLANT 
INSTALLATION 
Also 

STRESS. WEIGHT 
and VIBRATION 
ENGINEERS 

Company Benefits. Paid Vacation & 
Holidays. Real Opportunity to Advance 
With a Leader in The Rapidly Expand. 

WRITE, GIVING DETAILED RESUME 
OF EXPERIENCE & EDUCATION TO— 
engineering Personnel Manager 

PIASECKI HELICOPTER CORP. 

MORTON, PA. 

A Philadelphia Suburb 
NEAR SWARTHMORE 



‘Flying’ F-89 Mockup Saves Time 


Northrop Aircraft engineers have left 
nothing to chance on the flight-control 
erformance of the 600-plus-mph. F-89 

c rr; are using an authentic mockup 
of the plane's hydraulic systems for 
rigorous preflight proving of the power 
control installations in this newest AF 
all-weather interceptor. 

And in addition to assuring the elimi- 
nation of operational "bugs,” this pre- 


cisely designed lab facility has cut many 
months and manhours from the full 
power control system’s normal develop- 

► Everything Included— The complete 
mockup-actually a giant test stand-in- 
corporates every detail of the F-89's 
power control system. Mechanical con- 
trol of the hydraulic actuating system, 
from the pilot’s stick and rudder pedals 
to the various follow-up devices that 
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keep tab on control movement, have 
been included. 

Every valve, pump, regulator and in- 
strument in the system has been used. 
And even tubing lengths and bends 
have been approximated as closely as 
possible to conform to the installation 
in the airplane. 

► Flight Conditions Introduced— To 
duplicate forces on the control surfaces, 
Northrop engineers installed mechani- 
cal devices to simulate conditions at 
different speeds and altitudes. Instru- 
mentation gives simultaneous recordings 
of pressures, control positions, control 
timing and fluid temperatures. 

► Ground “Flight”— Before the first 
F-89 was finished, Northrop technicians 
were able to check out every control and 
hydraulic component and establish the 
reliability of the overall system. 

And before the first F-89 took to the 
air, several hundred hours of "flight” 
time were racked up with the mockup, 
eliminating considerable ground opera- 
tion with the plane. 

Northrop test pilots check out on the 
mockup to get the feel of a full power 
system before they fly the F-89 initially. 
The facility accommodates a pilot in a 
cockpit arrangement with basic equip- 
ment similar to that of a plane. He 
operates a regular aircraft control stick 
to move the control surfaces in simu- 
lated flight. Artificial “feel” built into 
the equipment is the same as that on 
the F-89. 

► Those Involved— Northrop’s assistant 
design administrator Tom A. Feeney is 
credited with much of the work in 
creating the mockup. He and a group of 
company technicians, including H. H. 
Clark, chief of the engineering test lab. 
and L. F. Bembach, the latter’s assist- 
ant, are responsible for many of the 
innovations reported for the F-89 con- 
trols. 

Convair Test Lab 
Construction Starts 

Consolidated Vultee Aircraft Corp. 
has begun on a $650,000 engineering 
test laboratory at Fort Worth. The new 
facility, similar to several others in the 
industry, is scheduled for completion in 

An altitude chamber will be installed 
for simulation of flight up to altitudes 
of 60,000 ft. and temperatures below 
zero. Tests will be conducted primarily 
on B-36 equipment, parts and compo- 
nents. The laboratory will also be able 
to test the effects of high and low tem- 
perature extremes, sand, dust, moisture 
and aridity. 

Construction cost of the building is 
placed at $206,000; remainder of the 
cost will be for equipment and installa- 
tion. The laboratory will have 45,000 
sq. ft. of working space. 
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DROP TANKS 
Always DROP 

when released by \ 

WIGGINS breakaway couplings 

Aloft, decisions must be translated into 
instant action without fear of failure. 
WIGGINS couplings insure positive seal- 
ing under full pressure range and in all 
vibration conditions. 
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How Critical Metals 
Problems are Licked 

The partnership between the jet en- 
gine and its troublesome associates— 
critical metals— is being dissolved. 

For the jet, it will be business as 
usual, but with new metal constituents 
so that it can perform with accustomed 
efficiency despite the emergency re- 
strictions of the accelerating industrial 
mobilization program. 

Already warned by the lessons learned 
from World War II, the Munitions 
Board not only is stockpiling imported 
minerals that may be in short supply, 
and developing domestic deposits not 
considered profitable for normal com- 
mercial operation, but it is going to the 
heart of the problem to eliminate, 
where possible, the need for strategic 
materials. 

► Jet Picture— Through the Air Force 
and the Navy it has asked defense in- 
dustries to re-design their products to 
whittle critical metal use without sac- 
rificing performance efficiency. 

This is where the jet engine comes 
in, for in its normal development his- 
tory it took a high share of critical 
metals. And these are not feasible to 
support the shift to high-gear mass 

production. 

► P&WA Tackles Problem— What 

United Aircraft Corp.'s Pratt & Whit- 
ney Aircraft division has accomplished 
and is now doing to lick the critical 
metals problem is revealed in an article 
just published in the company's Bee- 

After three years of intensive research 
by a group of development technicians 
headed by chief engineer Arthur E. 
Smith and a materials group headed by 
John Mertz and Rudolf H. Thielemann, 
P&WA has "de-criticalized” its J-48 
Turbo-Wasp to the extent that the 
metal makeup of these jets now being 
fabricated contains only material that 
is available in North and South Amer- 
ica, with imports from Europe, Asia 
and Africa eliminated. 

► J-48 Is Example— P&WA says that 
J-48 uses less critical material per pound 
of thrust than any other American pro- 
duction engine and— more important— 
with no sacrifice in the jet’s perform- 
ance and durability. 

Use of critical cobalt and tungsten, 
normally incorporated as alloying 
elements in the jet’s hot-section metals, 
has been cut to the bone. P&WA re- 
ports that “for all practical purposes,” 
columbium has been eliminated from 
the J-48 and tungsten and cobalt re- 
duced to only a small fraction of a 
pound per engine. 

(Sole source of columbium is re- 
ported to be Africa's Nigeria; cobalt 
comes from Nigeria and the Congo, and 
there are some deposits in Idaho; and 
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HERES EXTRA VERSATILITY! 

Meet more stretch-wrap forming problems 
with this new 

HUFFORD Semi-Automatic MODEL A-12 


-WSSBiS 


To get the most production, to get 
the best parts from each die, you must 
have versatility in the forming machine. 

Again Hufford proves its superiority by 
providing not just one forming method, 
but a choice of three distinct variations! 

Each method adds to flexibility of opera- 
tion and offers individual advantages. 

Choice of correct technique simplifies forming, minimizes stress variations over the 
entire part surface, strengthens parts uniformly, and helps eliminate rejects and 
failures resulting from uneven stretching. From every angle Hufford proves its merit 
... for versatility, for speed, for economy, and for uniformity! Get the facts on 
Hufford Machines today! 
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■ Aircraft can be fueled 


up to 600 g.p.m. 


New Parker Th n 
nozzle saves 
up to 80 % of 
fueling time 


Another Parker first ! The first airplane to use under- 
wing fueling — the Martin 202 — is equipped with Parker units. 
With more than 20 years experience in the manufacture of 
aircraft fuel system components, Parker is prepared to design 
fueling nozzles, receivers and automatic tank shutoff valves 
for any aircraft or commercial fuel handling systems. 

For complete information write: 

THE PARKER APPLIANCE COMPANY 


largest deposits of tungsten are in the 
Philippines, China and North Korea, 
with some sources in Idaho.) 

It’s no trick to build a comparatively 
short-lived substitute-material jet. The 
real job is to fabricate an engine mate- 
rial-wise without compromising its 
length of service or output under the 
extremely rigorous conditions of op- 
eration. 

► How P&WA Docs It— First, the proj- 
ect engineers for the jet analyze the 
engine’s hot section components using 
the critical materials, outlining specific 
operating conditions, since each part, 
such as combustion liner, nozzle guide 
vane, turbine wheel, bucket, tailpipe 
and afterburner, poses its peculiar 

Metallurgists follow up and lab check 
the characteristics of the various sub- 
stitute metals under heat and stress 
conditions to see if they will meet oper- 
ation requirements, discarding those 
that don't measure up. 

Those that show promise are taken 
over by engineering personnel, and 
parts incorporating these materials are 
designed for fabrication. Each part 
again requires its own analysis with re- 
spect to processing such as casting or 
forging, and frequently special welding 
problems are involved. 

If the material can’t fit the manufac- 
turing procedure for mass production 
it will be discarded even though it ap- 
pears promising property-wise. 

► Pre-Cheeks— Special test rigs are used 
to pre-check the individual experimental 
new-material parts under conditions 
that simulate the severe conditions of 
actual operation. This approach saves 
expense and time by eliminating parts 
that prove inadequate, so avoiding the 
need to carry them to full-scale test. 

One piece of test equipment is the 
shock ng burner for evaluating nozzle 
guide vanes under extreme and rapid 
temperature change. These are brought 
to 1600 F. in a few seconds, then 
brought down to under 100 F. 

► Engine Runs— Experimental parts that 
survive the rigorous lab checks are in- 
corporated in a full-scale engine for the 
usual grueling test-stand proving before 
they are considered worthy as substi- 
tute materials. 

Other approaches are also underway 
to minimize the critical metals problem. 
P&WA engineers are studying the re- 
vision of manufacturing procedures to 
eliminate waste in machining of parts. 

And through re-design, they are at- 
tempting to lessen the deteriorating 
effects of extreme heat. Two of the 
methods, among others now being ex- 
plored, are internal cooling and neat- 
resistant coatings. 

This materials-rescarch complements 
engine detail design for a net result of 
maintaining high performance and high 
producibility. 
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T flW Ending s P ccd tests of North American's F-86 Sabre has been made recently in 
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Sabre Lands in 
NACA Tunnel 
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Everywhere in Eastern Air Lines' great 
maintenance base one sees concrete 
signs of its deep concern for safe, 
dependable air travel. Every operation 
is performed, every decision is made, 
with this principle in mind. 


It is doubly significant, therefore, that 
Eastern has selected Sinclair to handle 
its vital lubrication needs. 



SMNdliAIk AI RCI Ri)LF^ V Olli for double dependability 
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COMPLETE MASTER BODY is made of individual master sections pinned on frar 


Plane Fabrication’s Ace in Hole 

German-developed mass-production technique being 
studied by Republic for application to Thunderjet. 

By Irving Stone 


Republic Aviation Corp. is probing 
the potential of a German-developed 
aircraft mass production scheme for ap- 
plication to modern airframe design— 
specifically, to its F-84 Thunderjet. 

This fabrication system-known as the 
hole production method— was originated 
at Germany's Dornier Aircraft Co. 


Fundamentally, the idea was to bring to 
airframe production the ease of assem- 
bly found in the machine and automo- 
tive industries, where parts are com- 
pletely finished for interchangeability so 
that no jigs or fixtures are required for 
the put-togetlier. 

► Master Body— Key device in this hole 
production approach was the master 
body— actually a model or master gage 


of a particular portion (fuselage, wing, 
etc.) of the aircraft structure. 

As a model, it was the initial full-size 
example of the structure and was con- 
structed of steel, electrically welded to 
avoid warpage. It incorporated all de- 
tails of the particular structure— bulk- 
heads, stringers, spars, ribs, stiffeners, 
and the complete rivet hole pattern. 

From the master body tools were de- 
veloped-templates and cutting fixtures 
for bulkhead and rib flanges, assembly 
and drill jigs for bulkheads and ribs, 
cutting and drill jigs for stringers and 

These tools served, in turn, for the 
fabrication of the finished parts, which 
were brought to the assembly line for 
a final put-together process that elimi- 
nated much detail work and many “tail- 
oring" operations. 

In this final assembly, the rivet holes, 
which had previously been drilled under- 
sized for initial alignment, were drilled 
to finished dimensions for accurate 
match-up. If dimpling were necessary, 
it was done immediately after final-size 
drilling. 

► System Advantages— This hole pro- 
duction method, in effect a pre-coordi- 
nating scheme similar to that used in 
miniature toy construction sets, was 
suitable for the mass production of air- 
craft configurations then in vogue. And 
it afforded these advantages: 

• Unskilled labor could be used. 

• Assembly line equipment could be of 
the simplest form, with no need for 
large jigs and fixtures. 

• Considerable saving of operational 
time, material and floor space. 

• Interchangeability of parts was 
achieved. 

► Former Application— During VVorld 
War II, the method was used with con- 
siderable success at the Henschel Air- 
craft Corp., Berlin-Schonefeld. Japan 
acquired rights to the method for its 
aviation industry in 1943. After the 
war, the Henschel facilities were re- 
moved by the Russians. 

A description of the hole production 
technique was published in 1948 by the 
Air Materiil Command’s Industrial 
Planning division. This report was pre- 
pared by August Bringewald, German- 
trained engineer who was then em- 
ployed by AMC in its Manufacturing 
Methods branch, and who previously 
had been associated with the Messer- 
schmitt, Henschel and Heinkel organi- 
zations. He is now employed at Re- 
public. 

► Thunderjet Application-Republic is 
now conducting a study of the hole pro- 
duction technique, under Air Force 
contract, aimed at evaluating the 
method for fabrication of a present-day 
airframe structure such as the forward 
fuselage section of the F-84. The study 
is under the overall guidance of Repub- 
lic’s chief tool engineer Adolph Kastelo- 
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A pipe line 
goes 

submarine JBL.,.. 

in the « 6 -ini-h-diamcter, 1>1 

and Radiography proves each weld 


N ATURAL GAS from Texas makes its 
final plunge into New York City through 
a 4800-foot pipe line laid under the bed of the 
Hudson River. Each joint was welded. And 
with 450 lbs. p.s.i. inside and the pressure of 
silt and 90 feet of water outside, these welds 
had to be sound and set for a long life. To 
make sure, the contractor had radiographs 
made of every joint. 

This is how Radiography helps do impor- 


Radiography... 

another important function of photography 


tant jobs well. It puts a valuable O. K. on 
welds. It helps build reputations for con- 
sistently good work. 

Wouldn’t you like to know how it is 
helping to increase business and improve 
production for others? Your x-ray dealer will 
be glad to tell you. Get in touch with him. 

EASTMAN KODAK COMPANY 
X-ray Division • Rochester 4, N. Y. 
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NARCO'S new Omnihomer is 
packaged and priced to fit the 
budget of all aircraft owners. 
Though the cost is' low, it delivers 
NARCO precision performance! 
The new Omnihomer is precision 
built, weighs only 8 V 1 lbs.; offers 
static-free 2-way VHF, course se- 
lector, left-right meter with built-in 
"to- from" indicator. Small, only 
5Va" x 6 Va" x 1014", NARCO'S 
Omnihomer is easy to install, since 
there is only one unit to mount 
on the instrument panel. See 
your nearest NARCO dealer for 
a demonstration. 
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NATIONAL AERONAUTICAL 
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Witz, and under Bringewald's direct 
supervision as chief of manufacturing 
research and development. 

Phase I of the program— an analysis of 
the hole production method and its 
adaptability to the F-84— already is com- 
pleted and Republic is under way on 
Phase II, which is concerned with prepa- 
rational procedure. 

The aft portion of the F-84 fuselage 
offers no difficulty for fabrication under 
the original concept of the hole pro- 
duction procedure, for this part of the 
Thunderjet’s makeup is straightforward 
and conforms generally to the type of 
structure contemplated by this mass pro- 
duction method. 

► Master Body Varied— But the forward 
fuselage section of the F-84 is not so 
readily adaptable to the method. A 
modified approach is required because 
of the integration of internal compo- 
nents, such as intake ducts, with inner 
and outer skins. 

Thus, while the normal application of 
the hole production procedure allows 
the master body to be constructed as a 
complete unit-such as an entire fuselage 
or wing panel— the makeup of the F-84 
forward fuselage will require the con- 
struction of a number of master body 
sections corresponding to the structure’s 
major subassemblies. These sections, as- 
sembled on a rigid frame, would be 
pinned in position so that in their 
integrated relationship they would con- 
stitute a single master body. 

Each removable section would serve 
as an individual master for the creation 
of the production tool to build that 
particular major subassembly. 

The optical positioner, developed by 
Kastelowitz and his associates in Re- 
public’s optical tooling program con- 


ducted under Air Force contract 
(Aviation Week Dec. 11. 1950), could 
be used to coordinate the assembly of 
this master body and its subassemblies. 

One of the main advantages of the 
hole production method as applied to a 
structure such as the F-84 is the pre- 
proving feature afforded by the master 
body and its composite parts. With the 
assembly of these major components 
into the master body, assembly tool 
coordination is automatically checked, 
whereas in the present system, tool co- 
ordination is not proved until the first 
plane is built. 

► Aids Subcontracting— The breakdown 
of the master body into major compo- 
nents would lend itself to the subcon- 
tracting of these sections-possibly with 
attaching holes drilled full size and 
dimpled, so that the prime contractor 
could install the parts without the 
necessity of a final drilling (and dim- 
pling) operation. 

This would be a radical— and time- 
saving— departure from the basic hole 
production technique, wherein the at- 
taching holes are pre-drilled undersized, 
then redrilled on final assembly for ac- 
curate matching. 

However, this Republic plan for one- 
shot drilling and dimpling represents an 
ideal approach that may not be able to 
be met in actual production. 

► Methods Study— Under Phase II of 
the project. Republic is conducting a 
methods engineering study of the F-84 
forward fuselage section to determine 
breakdown requirements necessary for 
applying the hole production procedure. 

The approach is a reverse one for 
operation sheets and tools. First, oper- 
ation sheets are written outlining the 
final assembly of the fuselage section. 
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NORTH AMERICAN AVIATION'S T-28A TRAINERS 

CootlkckOil U/rtl 



Whether they’re trainers, fighters, bombers or com- 
mercial flagships, you will find modern aircraft of all 
types relying on Clifford Feather-Weight All-Aluminum 
Oil Coolers for superior performance. Famous Feather- 
Weights — the only all- brazed type of oil cooler — have 
a remarkable weight-strength ratio. This is due to 
Clifford's patented brazing method and accurate pre- 
testing in Clifford’s wind tunnel laboratory — the larg- 
est, most modern in the aeronautical heat exchanger 
industry. Your inquiry is invited. 


^ CLIFFORD ♦ 


CLIFFORD MANUFACTURING COMPANY, 
136 Grove Street, Waltham 54, Mass. Division of 
Standard-Thomson Corporation. Sales offices in New 
York 17, Detroit, Chicago 1, Los Angeles. 
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sketches of tools are prepared and then 
tools are designed. 

Operation sheets are then prepared 
for subassemblies, with sketches to show 
how these fit into the final assembly 

Detail-part operation sheets are 
written in the final phase of the manu- 
facturing methods study. 

Attaching holes are coordinated by 
specifying those which are to be drilled 
in detail parts, in subassembly, or final 
assembly. Holes drilled in the latter 
two assembly phases will be limited to 
those which must be so scheduled. 

► Cost Checks— To evaluate economic 
aspects of the hole production scheme, 
time study data will be collected to 
establish costs for comparison with 
those of the present fabrication pro- 
cedure. 

Included in the data will be informa- 

• Time required for tool-up and produc- 
tion of a new aircraft design. 

• Production cost for F-84 forward fuse- 
lage sections in quantities of 10, 15, 
100 and 200. 

• Flow time required to achieve these 
quantities. 

• How model changes affect the produc- 
tion scheme. 

Ryan’s New Lathe 

Ryan Aeronautical Co.’s output po- 
tential for such items as 48-in. alumi- 
num alloy external fuel tank rings, steel 
cones, aft frames and other jet engine 
parts will be stepped up 25 percent 
with a new vertical turret lathe. 

This unit is a 32-ton, 13-ft.-high 
Bullard Cut Master, with a bed 24 in. 
higher than the standard vertical Bul- 
lard. 

The higher bed places the 64-in.- 
diameter turning table in an advanta- 
geous position for special milling on 
unusually tall parts. Ryan says that sec- 
tions ranging from 1 in. to just under 
7 ft. high can be turned with ease. 

One man can operate the machine 
safely and efficiently, using the pendant 
gear control arm to activate solenoids 
tor hydraulically actuated gear changes 
for rotating speeds up to 160 rpm. on 
the table or chuck. 

Hawker Siddeley 
To Buy Tools Here 

Britain is again calling on the U. S. to 
furnish the tools to do the job. 

Sir Frank Sprigg, managing director 
of the huge Hawker Siddeley Group, 
comprising such firms as Gloster Air- 
craft, Armstrong Whitworth, Armstrong 
Siddeley, A. V. Roe, Hawker and 
others, recently came here in order to 
shop for $8.4-million worth of machine 


- AIRTRON * 

Fiberglass ducting 
used on the twin-jet 
DOUGLAS SKYNIGHT 



Douglas engineers had sound reasons for scleciing Airtron in designing the 
ducting installation on the Skyknight's twin jet engines. Extremely light in 
weight, Airtron combines the desirable qualities of fire resistance, excellent 
flexibility, and the ability to withstand high pressures and extremes of tempera- 
ture. Airtron’s remarkable ruggedness and its resistance to fluids and corrosion 
reduce replacement to a minimum. Ease of installation saves time and costs; 
quick disconnect feature (standard hose clamp) facilitates maintenance. And 

eliminates vibration problems. 

Airtron ducting is available in 130 standard types and constructions, affording 
designers a wide choice from which to select the ducting which meets exactly 
the particular requirement for flexibility, working pressure, temperature range 
and other characteristics. For special applications, Airtron can be designed to 
meet practically any specification, and it can be custom-fabricated in any con- 
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Like having 
a tool store 
right at 
your door! 



SNAP-ON SERVES INDUSTRY 
EVERYWHERE THROUGH T" 
41 FACTORY BRANCH WAF 

ATLANTA. GA., 380 Tcchwood Dr 
BALTIMORE 18. MD„ 1509 E. SSlh 
BOSTON 35, MASS., 116 N. Besco 
BROOKLYN 25. N.Y., 1649 Bedfon 
! BUFFALO 1 3. N. Y., 628 W. Utica 1 
CHARLOTTE 6, N. C, 91S S. Clarb 
! CHICAGO 16, ILL., 2023 Mldiisan 
I CINCINNATI 6, OHIO. 60S E. McK 


HOUSTON 3, 


i JACKSONVILLE 6, FLA., 
l KANSAS CITY 2, MO., 3635 
LONDON, ONTARIO, 111 N 

MILWAUKEE 3, WIS„ 2600 V 
I MINNEAPOLIS 3, MINN.. IS 
MONTREAL 15. QUEBEC, 75 

NEW ORLEANS 13, LA., 10 


PHILADELPHIA 30, PA„ 1 
PITTSBURGH 8, PA., 7007 I 
REGINA, SASIC, 2070 Albc 
RICHMOND 20, VA., 161i 


Here's efficient 
tool service — 
direct to you — 
through a nearby 

£nap-on 

factory branch. . . 

Ever needed tools fast? What 
plant hasn’t? To meet just 
such emergencies — as well as the year-’round normal tool needs 
of all Industry — Snap-on maintains the 41 factory branch ware- 
houses listed here. The complete Snap-on line offers more than 
4000 tools for industrial production and maintenance. Snap-on 
factory branches make them quickly available to factories and 
shops everywhere. Snap-on branches are staffed with tool special- 
ists experienced in the needs of industry. A phone call brings 
Snap-on service right to your door . . . try it ! For latest Snap-on 
Industrial and General Catalog, write — 


SEATTLE 22, WASH., 150 
SYRACUSE 3, N, Y„ 323 li 

TORONTO 17, ONT., 13C 
VANCOUVER, B. C., 1043 
WINNIPEG, MANITOBA, 


SNAP-ON TOOLS CORPORATION, B020-E 28lh A*o„ Konosho, Wit. 



A complete national 
tool service 

— Engineering 

— Manufacture 

— Distribution 


tools to enable the firms he represents 
to step up their military output. These 
are believed to be only immediate needs. 
Sir Frank stopped briefly in New York, 
then went to Detroit to scout the field. 

Shortage of skilled British labor 
makes it necessary to get considerable 
tooling for quantity production. The 
Hawker Siddeley Group now employs 
some 55,000, and the payroll is being 
stepped up to 75,000 to cope with in- 
creased schedules. Avro Canada alone 
is doubling its employes to 12,000, and 
500 skilled technicians are coming from 
Britain to help in production of the 
CF-100 all-weather fighter. 

In addition to the airframe and en- 
gine plants mentioned previously the 
group also includes A. W. Hawsley Ltd., 
currently engaged in prefabricated house 
construction, and High Duty Alloys, 
Ltd,, a top British metals fabricator. 



Easy Countersinking 

The job of countersinking holes on 
Boeing Airplane Co.’s B-47 wing has 
been radically simplified. 

Previously, fastest time for counter- 
sinking a i-in. hole in 75-ST sheet 
with the best tool available was 31 
min. And the mechanic had to ex- 
pend considerable energy, forcing the 
tool endwise against the skin. Op- 
erator fatigue was high and workmen 
had to be alternated during the shift. 

A new “auto-sink” unit, devised by 
James L. Hill and Gordon L. Spivey 
of Boeing’s Wichita tool design group, 
cuts the countersinking time in tbe 
heavy-gage skin to 30-40 sec., with so 
little effort that the operator can go 
the full day without relief. Greater 
accuracy for the some 15,000 close- 
tolerance holes in the wing is another 
dividend. 

The countersink tool-a portable, 
self-attaching, air-motor-driven device- 
will be manufactured and sold under li- 
cense by Buckeye Tools Corp., Dayton. 
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ttsco first... the Unloading Gear Pump 
...flies with SAAB at transonic speeds 


Lighter weight . . . longer service life . . . lower 
maintenance expense . . . smaller initial cost . . . 
four good reasons why Pesco’s new unloading 
gear-type hydraulic pump is rapidly replacing 
conventional variable volume pumps on aircraft 
. . . particularly jets. 

Among the first to take advantage of the 
many benefits of Pesco’s latest contribution to 
more efficient, more dependable aircraft opera- 
tion is the famous Swedish SAAB Aircraft Com- 
pany. Its new SAAB-29, designed to fly at speeds 
up to the transonic speed range, depends on the 
Pesco Unloading Gear Pump for all hydraulic 
operations including landing gear, wing flap, 
brake operation, etc. 

Always alert to the demands of aircraft 
makers for reductions in weight, elimination of 
service and maintenance problems, and lower 
costs, Pesco research engineers are continually 


searching for ways to improve present equip- 
ment as well as develop new products to meet 
these important requirements. 

It is this constant research that keeps Pesco 
aviation products standard equipment on mili- 
tary and commercial aircraft. If you have a 
problem in aircraft hydraulics or fuel handling, 
perhaps this experience can help you. A Pesco 
engineer will gladly discuss your problem with 
you . . . without obligation, of course. 




PRODUCTS DIVISION 


ft. 




BORG-WARNER CORPORATION 

24700 NORTH MILES ROAD BEDFORD. OHIO 
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little thing 


W here inches and ounces are vitally 
important . . . the small size and light 
weight of MICRO precision switches for 
aircraft make them “the biggest little thing 
in a good design.” 

They loom big in the plans of aircraft 
designers, because their precise construc- 
tion, their dependable operation, their 
ruggedness and extreme resistance to vi- 
bration and acceleration make them ideal 
components of equipment that must not 
fail. 

Many MICRO precision switches are de- 
signed to conform to rigid “AN” and “MIL” 
specifications. These have long contributed 
the utmost in performance under such ex- 
acting aircraft requirements as: screw jack 
limits, landing gear limits, wing fold limits, 
wing lock indicators, flap limits, throttle 
warnings, cockpit lighting controls, gun tur- 
ret limits, fire control masking, radar and 
radio, door interlocks, propeller control 
devices, fuel metering devices, barometric 
pressure registering devices and many 

Today new special switches are on the draw- 
ing boards and in experimental stages at 
MICRO SWITCH. That’s why aircraft engi- 
neers find it saves time and expenses to “see 
MICRO SWITCH first.” MICRO sales engi- 
neers with long experience in aircraft switch- 
ing problems are located at MICRO branch 
offices to serve you. 


I V IS I 0 N OF 



MINNEAPOLIS-HONEYWELL REGULATOR COMPANY 


Precision Switch “the biggest 


For instance— MICRO’S new TYPE LA 
Enclosed Switches . . . small, 
lightweight and sealed to operate 
efficiently under adverse conditions. 


The MICRO Type 2LA1 precision switch 
shown at the right is designed to answer the 
need for a well scaled double-pole double-throw 

use in a wide variety of aircraft applications. 
The switching element consists of two AN3234-1 
I MICRO catalog V3-1 1 single-pole double- 
throw switches. The actuating mechanism is so 
arranged as to operate the two enclosed switches 
almost simultaneously. The switches are oper- 
ated when the actuator shaft is rotated in either 
direction from the center position of the oper- 
ating cam. 

The MICRO Type LA Switch is also available 
with a plunger actuator ( MICRO 1LA1 I which 
is provided with a synthetic rubber seal and 
an ice-scraper assembly. This switch has proved 
successful in such exacting applications as 
found in aircraft landing gear installations. 
MICRO has a complete line of precision snap- 

tions MIL-S-6743 and MII.-S-6744 and many 
switches designed to conform to JAN-S-63. 


MICRONS SWITCH 








PRODUCTION BRIEFING 


bottleneck 



in black-and-white 
prints? 


A modern Bruning BW machine 
will print up to 105 square feet per minute 

The Bruning Model 93 BW machine makes prints up to 46 
inches wide at speeds up to 30 feet a minute. Prints are fully 
developed, regardless of speed. They come out flat, dry, 
odorless, and ready for immediate use. 

With such speed, it is possible to break bottlenecks in 
black-and-white prints, and still have capacity for other 
types of work. 

• Duplicate tracings can be made on BW sensitized cloth 
or film— and changes or additions then made as desired 
with BW Eradicator Fluid and pen or pencil. 

• Reports, records, correspondence and other paperwork 
can be copied in seconds and for pennies. 

• Twenty different color combinations are available, and 
copies can be made on an unrivalled selection of card 
stocks, acetates, films and cloths as well as on papers 
of different weights and speeds. 

Bruning BW machines do not use a vapor developer, hence 
emit no fumes, need no exhaust vents, no plumbing connec- 
tions. They do not require a specially trained operator; any- 
one can easily operate a BW machine. 

See for yourself what a Bruning BW copying machine will 
do for you. The coupon will provide you with a demonstra- 
tion or with an explanatory booklet. No obligation. Send it 





► Boeing Airplane Co. employment at 
Seattle has reached 26,163, while that 
at Wichita has passed the 20,000 mark. 
The Wichita division has issued a call 
for more than 400 electronics techni- 
cians and inspectors for work on the 
B-47 program. 

► Bristol Aeroplane Co. Ltd., has es- 
tablished a subsidiary, the Bristol Aero- 
plane Co. of Canada Ltd. with head 
offices at the International Aviation 
Building, Montreal. The Canadian 
subsidiary will market the Bristol 170 
Freighter. 

► Convair’s Ft. Worth division has 
more than 28,000 persons working on 
the B-36 intercontinental bomber pro- 
gram. The San Diego division now has 
19,000 employed. About 11 percent of 
Ft. Worth’s workers are women. 

► Fairchild Engine division, Farming- 
dale, N. Y., is obtaining additional 
tooling to permit greatly increased pro- 
duction of GE J-47 turbojet engine 
components. 

► Minneapolis-Honeywell Regulator Co. 
has signed an agreement with the 
Atomic Power division of Westinghouse 
Electric Corp. to perform consulting 
services on specially designed valves. 

► Missile Valve Co. is a new develop- 
ment and manufacturing firm specializ- 
ing in valve assemblies, such as pressure 
regulators, relief valves, shutoff and 
check valves. Headed by Roland Sayc, 
formerly connected with Wm. R. Whit- 
taker Co. and Pacific Airmotive, the 
company is located at 8945 Venice 
Blvd., Los Angeles 34. 

► Lockheed Aircraft Corp., Burbank, 
Calif., has reinstituted hiring of women 
workers. At present only women with 
at least one year’s experience at Lock- 
heed or other assembly plants are be- 
ing taken on, but untrained help will 
be hired by the end of the year if 
present schedules continue. 

► Sperry Gyroscope Co., Great Neck, 
N. Y., will soon swing into high gear at 
its new modification center on Mac- 
Arthur Field, L. I., N. Y., with de- 
liveries to start early in May. Employ- 
ment is expected to reach 100 by the 
end of 1951. 

► Control Systems Co., 445 W. 23 St., 
New York, has been established to 
handle electronic control equipment. 
Control Systems now sells the standard 
components of Servomechanisms, Inc., 
Mineola, N. Y. 
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TWA Ocean Connies Join Luxury Parade 


Carrier modification of four 749As offers 18 berths, 
passenger lounge and bar, redecorated interior. 


Kansas City— In answer to the com- 
petition of BOAC’s and Pan Ameri- 
can’s Stratocruisers, new luxury is com- 
ing to Trans World Airlines' trans-At- 
lantic Constellations. They will be the 
first Connies to offer passengers the 
combined comfort of full-fledged berths 
plus a relaxing lounge. 

Four of TWA’s latest Model 749As 
are being converted. All were to have 
been completed by the middle of May. 
Magnitude of the conversion can be 
gathered from these data: 

• Cost of conversion (four aircraft)— 
S 530.000. 

• Total man hours required— 76.000 for 
all planes. 


• Immobilization of each plane— 2 
months. 

'Hie planes carry nine upper and nine 
lower berths. Uppers are restricted to 
single occupancy, lowers may carry two. 
► Connie Is a Lady— The TWA-de- 
signed and -built lounge, upholstered in 
cafe-au-lait leather, boasts a quarter- 
round bar, complete with brass rail. The 
liquor drawer is ingeniously engineered 
so that it may be either locked in place 
or removed locked according to the 
procedures of the customs officials of 
the country through which the plane is 
passing. 

Interior decor, tastefully combining 
ceiling, berth and window lines of light 


medium and dark beige, set off with 
dados and bulkheads of sea foam green, 
was done with the assistance of the R. 
II. Macy Co. The carpets are ft in. 
thick. 

J. F. Roche told Aviation Week 
that the seats of the “Ambassador 
flight’’ Constellations were especially 
designed for TWA by Transport Equip- 
ment Co.. Burbank, Calif. Every other 
seat will be reversible, alternate ones 
being convertible to berths. Roche said 
that TF.CO had done a very speedy en- 
gineering and production job and that 
the seats were giving the carrier excel- 
lent service. TECO seats arc also used 
on TWA’s Connie and DC-4 coach 
planes. 

Other novelties on the Ambassador 
Connies: 

• Large “Seotchlite” "TWA” insigne 
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Boeing Aerial Tanker 
delivers fuel twice as fast 
with weight saving of 550 lb. 

Uses New Refueling Pump driven by 

SZtkkers hydraulic motor 


A significant advancement in in-fliglit refueling has been 
made possible by a new hydraulically driven fuel transfer 
(lump (shown at the right). On the Boeing KC-97A Strato- 
freightcr aerial tanker, two of these replaced 16 elec- 
trically driven pumps and deliver almost twice as much 
fuel per minute. The weight reduction was 550 lb. with 
an important saving in space. Totally submerged in the 
fuel tank, this new pump eliminates trouble from vapor 
lock . . . serious at high altitudes. 

Vickers Hydraulic drives are also used for the accurate 
control required in guiding the fuel transfer boom. These 
hydraulic drives, powered from the engines, greatly 
reduce the tanker’s electrical power requirements.Vickers 
builds the most complete line of hydraulic equipment for 
aircraft. Ask for new Bulletin A-5200. 


Another Example of How 

Vickers hydraulics 


V KKERS In 


corpora ted 


1462 OVKM VN BLV 


ETROIT 32, MICII. 


on either side of the after fuselage. 
These show up in brilliant colors under 
flood lights. 

• Two 8-ft.-wide black stripes painted 
chord-wise on each wing at each nacelle 
to eliminate staining the Alclad as a 
result of jet exhaust stack installation. 

TWA feels confident that these lux- 
urious Connies will help in the stiff 
trans-Atlantic competition shaping up 
for this summer. 




Nylon Locknut 

A "Nylok Type E” nut, which uses 
an extruded nylon plug as the locking 
medium, is being produced by the 
Townsend Co., New Brighton, ra. 

Usually double-chamfered, the nut 
can be installed from either end and is 
said to provide positive locking action 
in any position. It is the reusable type 
and is cold-forged for added strength. 

The nylon locking plug is inserted in 
one of the hex faces on the nut and 
projects slightly beyond the crest of 
the thread. As’ explained by the firm, 
when the nut is run down on the bolt, 
the tough, resilient nylon is com- 

C ressed, but not cut, by bolt threads. 
: grips threads tightly and sets up a 
counter-thrust, creating strong metal-to- 
metal wedging of bolt and nut. The 
insert can be used through a wide range 
of temperature, up to 250F., and re- 
heating does not affect it, says the com- 
pany. It also is unaffected by use in 
water and withstands effects of various 
commercial solvents, alcohols, gasoline, 
oil or boiling, 40-percent caustic soda, 
the firm points out. 

An advantage noted by the company 
is that installation torque is low when 
applying this nut. In one case, this fea- 
ture reduced by 80 percent scrap losses 
caused by seizing, it says. Nylok lock- 
nuts arc available in both American 
standard light (E-6) and American 
standard light-thick (E-7) series in sizes 
i through $ in. 



HEU-COIL SCREW THREAD INSERTS 


Add Strength to All Assemblies 

Shock, vibration and strain are absorbed in these precision-formed 
inserts which fit between the mule thread and the mating member. 


Hell-Coil Inserts are made of hard. 
They never fail . . . never strip, gall, seiz 
from vibration wear and electrolysis. 


stainless steel wire. 


One modern jet engine uses nearly 600 of these inserts. The 
engine is lighter, quicker to assemble and disassemble, easy to service. 
Production salvage, when caused by damaged threads, is easy, without 


Heli-Coil Inserts fit National Coarse and Fine Thread sizes, taper 
pipe threads, all automotive and aviation spark plugs. Meet all indus- 
trial, military and aircraft specifications. Class 3 fits are standard; 
tools and inserts available to suit pitch and major diameter for Class 2 
and 2B fits. Specially designed Heli-Coil kits are approved for base 
and field repair service. 
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NEW AVIATION PRODUCTS 



Glideslope Receiver 

New glideslope receiver designed to 
replace World War II surplus sets arc 
being produced by Aviation Accessories, 
Inc. 

Designated R89M (replacing R89B), 
the set is priced at $250 and will op- 
erate on either three or six channels 
through a frequency range of 332- 
335mc. It includes a flag alarm circuit 
and carries CAA type certification desig- 
nation 4R4-4, the company reports. 

The unit can be used with Collins 
37P2, Bendix MN-92 or military AS- 
27A glideslope antennas. Reduction in 
course softening as well as channel ar- 
rangements in the set are in accordance 
with the latest specifications of the 
Radio Technical Commission for Aero- 
nautics, explains the firm. 

The receiv er weighs 12 lb. 8 oz. and 
measures 7 11/16 x 5 3/16 x 13 15/16 
in. Address: Box 4178, Ft. Worth, Tex. 



Solder Melter 

A low-cost heating unit, specially de- 
signed for use in aircraft maintenance 
repair shops to unsolder the backs of 
hermetically scaled instruments with 
safety and efficiency, has been developed 
by General Electric Co., Schenectady. 

The rig. in several sizes, consists 
essentially of a Calrod heating element 
bent to follow the shape of instrument 


containers. A frame around the heater 
holds it to the instrument. 

GE points out that until develop- 
ment of this device, there was no really 
satisfactory, low-cost, tool marketed to 
unsolder backs of instruments in the 
field or small shop. The operation is 
simple in the factory where electronic 
induction soldering equipment is avail- 
able. But, says the company, "the small 
number of repairs at each airport service 
station does not justify the initial cost 
of the electronic equipment to do this 
work." Further, the use of fuel-fired 
heaters is not practical since they tend 
to overheat and damage instruments, 
adds the firm. 

As a result, instruments normally 
have been returned to the factory for 
repairs, incurring an added expense. 
But with the new Calrod heater, this 
no longer will be necessary. 



Hydraulic Tubing 

Tubing especially suited for fabrica- 
tion of hydraulic cylinders, shock ab- 
sorbers and other applications where 
pressure is converted to mechanical 
movement, is being produced by the 
Tube Reducing Corp., Wallington, 
N. J. 

An advantage cited by the maker is 
that surfaces of the new “cylinder-fin- 
ish” tubing are so smooth they need no 
machining for use with leather or other 
soft packing. Scratches, pits and other 
defects arc ironed out when the tubing 
is sized by pressure exerted between two 
dies and mandrel. When used with 
metal piston rings, only light honing is 
required (no boring), says the company. 

The tubing also is said to have better 
mechanical properties than hot-rolled 
or cold-drawn standard types, because 
compression sizing used cold-works the 
metal. Tubing is available in bores 
from It to 6 in., depending on wall 
thickness. 


In the selection of 
aWati° n ca k/e... 


LOOK 
TO THE 
LEADER... 

LOOK TO 

PACKARD 


It was Packard who supplied 
cable to the early aircraft ex- 
perimenters and pioneers. 

It was Packard who was 
ready with new processes 
and new equipment with 
which to assist in the 
successful solution of early 
technical problems. 

Use Packard cable — the 
prej erred wiring in both com- 
mercialand militaryaviation. 



PACKARD ELECTRIC DIVISION 
GENERAL MOTORS CORPORATION 
WARREN, OHIO 
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ROBINSON ENGINEERED 
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MOUNTING 
SYSTEMS 

\J ideation. isolation 
and shock protection 
fa Ati&oene 6cfui^menl 




FOR LEAR INC.... 

Robinson Engineered Mounting Systems, similar to 
the Met-L-Flex base above, are being used by Lear 
Inc. for their famous aircraft electronic equipment 
after extensive in-flight and laboratory tests. 



Engineered Mounting Systems 

• with Mt-fketat 


• with MET-L-FLEX 


• with APPROVAL 


Vital and costly equipment aboard new high performance 
aircraft must be protected through extreme conditions of 
vibration, overload and shock. Engineers have found that 
"off the shelf” mounts seldom deliver the required 
results and therefore they look to Robinson Aviation for 
systems engineered for the specific application. Current 
Robinson Met-L-Flex Mounting Systems exceed the. 
requirements of JAN-C-172A and Applicable specifica- 
tions. Met-L-Flex systems are available in JAN form 
factors and special designs, to fit your equipment. 



tmmm 



Midget Gear Trains 

Scaled, self-oiling gear trains, de- 
signed for transmission of small 
amounts of power, now are available 
from Telechron, Inc. 

While these units normally are sup- 
plied with gear ratios ranging from 
7200:1 to 25:1, they now may be ob- 
tained with ratios as high as 216,000:1 
—depending on load involved. 

The gear trains are compactly de- 
signed. In addition to their sealed, self- 
oiling features, they use hobbed— rather 
than stamped— gears. Machined to 
close tolerance, gears arc built to give 
accurate, quiet operation and long life. 
Address: Ashland, Mass. 


ALSO ON THE MARKET 


Load cells for measuring forces or 
weighs in tension only in aircraft stress 
tests have capacities of 10,000, 20.000, 
50,000 and 100,000 lb. Single indicator 
will give separate measurements from 
number of cells, or load may be distrib- 
uted among several and automatically 
totalized. Accuracy is within .25 per- 
cent of rated capacity, says maker, 
Baldwin-Lima Hamilton Corp., Phila- 
delphia 42. 

Internal thread comparator measures 
from pitch line of one thread in a nut 
to pitch line of two threads lying di- 
rectly opposite it. Instrument gives 
plus or minus deviations from basic 

f itch and reads in tens of thousandths. 

or any one setting, device has range 
of ±.005 in. Made by Rimat Machine 
Tool Co., 1117 Air Way, Glendale 1, 
Calif. 

Small, air-operated drill motor permits 
production-line drilling of small holes 
at close quarters. It's designed to fill 
need for more powerful, longer-life unit 
of this type and is particularly useful 
in aircraft manufacture, says maker, 
Cleco division of Reed Roller Bit Co,. 
51 25 Clinton Drive, Houston, Tex. 
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New fire-safety 

for even the " hottest ” jets . . . 


lage of Lockheed's F-80 jet fighter. ^ 7, 

with these Johns-Manville FIREWALL SEALS 



To effectively seal the firewalls that isolate the exhaust and 
combustion sections from the compressor and accessory sections, 
most jet fighters in use today depend on Johns-Manville Firewall 
Seals. In actual; service, these efficient gasketing tapes have 
proved their ability to reduce fire hazards caused by leaking 
fuel and oil coming in contact with hot gas surfaces. 


Johns-Manville Firewall Seals are made in a number of styles 
that adapt them to virtually any firewall sealing requirement! 
They are constructed with a jacket of heat-resisting asbestos cloth 
coated with flameproof NeoprepeJ This jacket encloses a core of 
Inconel mesh or synthetic rubber cubing. The Inconel mesh 
' core styles, for the higher temperature zones, have successfully 
resisted a 2000F flame penetration test for 30 minutes. 

For further information about Firewall Seals | 
and other Johns-Manville Products for the 
Aviation Industry, write for your copy of 
Brochure AV-1A. Address Johns-Manville, 

Box 290, New York 16, N. Y. 



urn Johns-Manville 


PRODUCTS for the 
AVIATION INDUSTRY 






CONVAIR LINER 
POWER PACKAGE 
PRODUCED BY ROHR 
FOR CONSOLIDATED VULTEE 
AIRCRAFT CORPORATION 


THIS IS A POWER PACKAGE BUILT BY 
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AIR TRANSPORT 


New Yardstick Measures Airways Needs 


CAA planning group works out economic criteria for 
development of terminal and navigation facilities. 


By F. Lee Moore 

Avionics manufacturers, airlines, air- 
port managers, and Civil Aeronautics 
Administration program planners at last 
have a way to predict economic demand 
for airways, terminal equipment and 
airport construction. 

CAA Deputy Administrator Fred B. 
Lee and his Program Planners, D'Arcy 
Harvey and David Thomas have devel- 
oped the new criteria for economic and 
equipment needs. The economic prin- 
ciples and equipment-need indexes are 
set out in a pamphlet series. They show 
what equipment is economically justi- 
fied where and when. They are also a 
comprehensive study of transportation 
economics. Lee's group has predicted re- 
quirements of both U. S. and foreign 
airways and terminals. (The foreign 
studies are security classified.) 

► How It’s Done— Here is how CAA fig- 
ures airways and airport economics and 
equipment demand, present and future. 

• Immediate index of services needed 
today is today’s scheduled operations. 
But forecasting depends on economics. 
Statistics show that flights between any 
two points are closely correlated with 
the populations of the two communities 
and the distance between them. 

• Predicting airways operations between 
any two points is done by this formula: 
Population of point A times the popu- 
lation of point B, divided by the dis- 
tance between them. The population 
part of the formula is modified by cer- 
tain economic factors— marketing towns 
have more money per capita and also 
more business reason to travel than do 
industrial towns. These modifying fac- 
tors are also reduced to definite formula 
for CAA forecasting, using wholesale 
sales per capita as an index of the town’s 
marketing activity, and percentage of 
gainfully employed in mining and manu- 
facturing to show its degree of indus- 
trialization. 

► Trends and Patterns— Some trends the 
CAA program planners see as important: 

• Big towns and airports will get bigger, 
and will get more traffic: little towns 
will stay little. The 1950 census shows 
this, and so do air traffic figures. 

• Big monev at big airports. The con- 
centration of population and traffic goes 
on. The metropolitan areas need most 
of CAA's terminal equipment and man- 


• Short-haul boom. As to airways 
requirements, the big and growing 
demand for airways equipment and 
manpower is for high-density traffic con- 
trol on the short-haul heavily-traveled 
airways between big cities. 

• Air traffic pattern. U. S. air traffic 
funnels from outside a big city into it 
and thence to another big city. So the 
air traffic picture is like many wheel 
hubs, radiating spokes to the hinter- 
lands. The hubs are connected by main 
axles of trunk airline travel. CAA plan- 
ners see this pattern as permanent. They 
say there’ll never be much regular air 
travel from one small town to another. 
The pattern is from small towns to big 
towns and thence to another big one. 

• Helicopter impact. Copters won't 
change the feeder-trunk patterns. They 
will intensify it. That pattern is an eco- 
nomic law, not a random result of the 
past airline development pattern, CAA’s 
planners say. 

Non-airline air travel obeys the same 
laws. So do rail, bus, and aiito travel. 

Even private and corporate plane 
ownership distribution follows the same 
population economics as CAA uses to 
predict air travel market potential. 

So the CAA planners arc developing 
airways and terminal installations on the 
established feeder-trunk pattern, and 
nredictions of its growth by economic 
law and formula. 

• 1955 scheduled domestic passengers 
carried will be over 20 million (com- 
pared with 17 million last year). Using 
population-distance and other formulas, 
the CAA planners sav they can tell 
where the 1955 traffic demand will be. 

• Terminal equipment requirements by 
1955 will be less than originally thought. 
Program planning has shown that we’ll 
need only 180 instrument landing sys- 
tems, whereas the Radio Technical 
Committee on Aviation originally fore- 
cast 350. CAA likewise savs we can get 
along on 83 airport surveillance radars 
and 57 precision approach radars, in- 
stead of the 1 50 of each originally 
planned. 

► Equipment-buving criteria— Here is 
how the CAA now decides its needs for 
equipment and money: 

• Traffic towers. When an airport has 
7,000 or more scheduled air carrier oper- 
ations (takeoffs plus landings) a year, it 
needs a traffic control tower. 

Non-airline or military operations may 


change the above basic criterion. So 
CAA uses a point score— scheduled oper- 
ations count 10 points each, itinerant 
operations 5, and local operations 1. If 
an airport has more than 4,000 sched- 
uled operations and a monthly point 
score of 14,000 it needs a tower. 

The communities served will account 
for over 75 percent of the nation’s popu- 
lation. It also means that 86 percent 
of the communities having 200 or more 
civil aircraft owned will have airport 
towers. 

• ILS systems. Criteria for deciding 
what airports should have ILS: 100 in- 
strument approaches a month in the 
four highest months; or 7,000 scheduled 
operations a month and 20 instrument 
approaches a month the four highest 
months; or special situations like 
dangerous terrain. 

• Airport surveillance radar. Here are 
CAA’s tentative criteria for ASR instal- 
lations: 150 instrument approaches a 
month the four highest months; or, 
20,000 scheduled operations a month; 
or critical location on the national sys- 
tem of civil-military airways: or special 
areas where military and non-scheduled 
instrument flying is frequent. 

The S3 communities served by the 
83 airports scheduled for ASR by 1.955 
account for over 62 percent of scheduled 
operations; 84 percent of passengers; 92 
percent of air mail; and 93 percent of 
air cargo. 

• Precision approach radar. Here are 
PAR installation criteria: 300 instru- 
ment landings a month the four highest 
months; or 30,000 scheduled operations 
a year; or critical geographical location 
in the national systems requirements; or 
heavy instrument flying by military and 
non-seheduled operators. 

• Terminal omniranges. GAA will in- 
stall a terminal omnirange at an airport 
if there is not already an airways omni- 
range within 12 miles and not already 
an ILS installation at the airport, and if 
the airport has 3,000 scheduled opera- 
tions a year; or 25 instrument ap- 
proaches a month the highest four 
months: or special need to expedite 
traffic in the area. 

• Federal-aid airports. CAA figures the 
requirements for airport construction 
money mainly on the basis of the air- 
port's" traffic volume and type. CAA has 
devised a formula to figure what kind of 
construction a municipal airport rates. 
It is based on two factors— how many 
passengers enplane annually, and aver- 
age flight length. 

The biggest airport is classified as 
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ARDE 

ASSOCIATES 

Aircraft and 
Rocket Design 
Engineers 

Use Arde’s Engineering Manpower 
and Facilities to expand your ca- 
pacity for 

AIRCRAFT & ROCKET 

• STRUCTURAL DESIGN 

• STRESS ANALYSIS 

• FABRICATION DEVELOP- 
MENT 

• FLUTTER STUDIES 

• CONTROLS 

• LAYOUT 
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SUPER HIGH TEMPERATURE 
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0°F to 1500°F 
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STANDARD OF THE WORLD FOR QUALITY HEADSETS 


LISTENING 

COMFORT 


IW HEARING AT ITS BEST! 


Modern, lightweight, durable — Telex Quality 
Headsets are easy on the ears ... No uncomfortable 
ear pressure . . . Easily adjustable and built for 
hard usage . . . Telex Headsets effectively block out 
background noises ... 5 ft. standard cord or 
special cord with built-in volume control — 



ELECTRO-ACOUSTIC DIVISION • DEPT. 1-15 TELEX PARK 
ST. PAUL 1, MINN. In Canada, Allas Radio Corporation, Toronto 



“intercontinental.” CAA sets up the 
following criteria for an intercontinen- 
tal: 375,000 passengers enplaning per 
year, provided average flight length is 
328 miles or more; or 75,000-375,000 
passengers flying an average of 600 miles 
or more. Basic reason for the flight- 
length figure is that big planes and long 
flights require more terminal facilities 
than the small planes on shorter hauls. 

- A town can’t get CAA-administered 
federal aid to build its airport bigger 
than the size-class its traffic warrants. 


Timetable for 
2-0-2 Modifications 

Two CAA airworthiness directives fix 
mandatory modification dates for the 
Martin 2-0-2. These comply with 
recommendations of the Martin 2-0-2 
Modification Board. The board found 
no evidence of any fault that could have 
directly contributed to recent North- 
west Airlines’ 2-0-2 accidents. 

CAA says all the following changes 
can be made by other than the stated 
method if they give equivalent safety. 
The mandatory changes and required 
dates of compliance: 

• June 16. Redesign DC-input circuit 
breaker mounting by covering or turn- 
ing 180 deg. to prevent inadvertent 
short circuit. 

• Aug. 16. Cut breaker rating for pro- 
peller anti-icing circuit to 5 amp. for 
No. 20 wire (model 2-0-2 only). Put a 
negative pressure scoop on battery vent 

• Oct. 1. Improve landing gear position 
indicating system to reduce chance of 
getting a "safe” indication when gear is 
unsafe (Martin Svc. Bui. Nos. 163A for 
Model 2-0-2A, and 168 for the 2-0-2 
cover same subject). Provide system in- 
dependent of wing heat for windshield 
anti-icing, de-icing, defogging, and bird- 
proofing (Model 2-0-2 only). 

• Oct. 16. Add hand-operated charging 
valve in emergency brake hydraulic sys- 
tem. following Martin Svc. Bui. No. 
185. 

• Nov. 1. Give more heat to critical 
areas of the wing for anti-icing (Model 
2-0-2 only). 

• Dec. 16. Install circuit breaker in cir- 
cuit breaker panel with wire routed back 
to auxiliary bus control relay. Provide 
circuit protection to voltmeter, main 
bus for generator trip light circuit, and 
ammeter wires. 

• Jan. 1, 1952. Redesign heater fuel 
control box to make leak-tight and pro- 
vide adequate draining. Relocate emer- 
gency high heat switches to eliminate 
lag (Model 2-0-2 only). Redesign fire- 
detection circuit to eliminate stepping 
relay (Model 2-0-2 only). 

Other requirements: 

Before reactivising the autopilot, re- 


AVIATION WEEK, May 28, 1951 


duce gear ratio and install field rheostat 
in rudder servo motor circuit to reduce 
stall torque. Prototype installation must 
be approved by a CAA regional office 
(Model 2-0-2 only). Martin Svc. Bui. 
Nos. 104A and 114 cover this. 

At next major overhaul, strengthen 
nacelle structure (Martin Svc. Bui. No. 
144 for Model 2-0-2, No. 145 for Model 
2-0-2A). 


Navy Calls Back 
EAL’s Leased DC-4s 

Eastern Air Lines must turn back all 
17 of its Navy-leased Douglas DC-4s, 
reducing Eastern’s fleet by about 15 
percent— from 96 to 79 planes. This 
seriously curtails Eastern’s low-fare air 
coach service, as almost all EAL air 
coach goes in DC-4s. 

Eastern had already turned back its 
four cargo DC-4s shortly after the 
Korean outbreak. The first four 60- 
passenger DC-4s go to Navy Air Trans- 
port Service this month. The last nine 
go to Navy three a month starting June. 

This comes at a time when Eastern’s 
traffic demand is at an all-time high. 
There is no relief in sight until late this 
year, when the first deliveries of Martin 
4-0-4s and Lockheed Super Constella- 
tions are due to start. But President 
E. V. Rickenbacker is dickering for pos- 
sible charter deals to fill the gap. 

Eastern has 60 of the 44-passenger 
4-0-4s and 20 of the 88-passenger Super 
Connies on order. 

Eastern got the Navy DC-4s from the 
War Assets Administration late in 1945 
on a long-term lease. When the Korean 
war occurred, Eastern was negotiating 
for outright purchase. To equip the 
planes for commercial use. Eastern had 
converted four as cargo-liners and re- 
built the other thirteen into passenger 
planes. Total cost of conversion was 
about S300.000 each, or a total of about 
$4 million: almost all of it is amortized 


AAA Gets Important 
Route Extension 

All-American Airways now has CAB 
approval of the coveted route extension 
from Atlantic City to Newark via 
Asbury Park. It improves AAA’s po- 
sition as a local. It gives the carrier a 
more circular route pattern; before AAA 
had stop-end wheel spokes that meant 
uneconomic turn-around delays and rela- 
tively poor East Coast service. 

CAB set July 9 as date of the exten- 
sion but AAA has petitioned for June 1 . 
so it can get full benefit of the improved 
route pattern on summer schedules. 

AAA plans two roundtrips daily, 
Washington-New York via Baltimore, 
Dover, Atlantic City and Asbury Park. 



SAFER LANDINGS 

SELL MORE PLANES 
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WE SUPPLY AN HARDWARE, ACCESSORIES AND INSTRUMENTS 



► Alaska Airlines— Alaska reports a gross 
revenue of $2,487,728 the first six 
months of fiscal 1951, November-April. 
This volume is 21 times that of a year 
ago. April volume was over $500,000. 

► Aerovias Guest— Mexican airline starts 
daily service, Mexico City-Miami, on 

► Air Transport Assn.— An ATA working 
committee is researching the advantages 
of ticket sampling to spot traffic trends. 

► Central Airlines-Central is starting 
daily scheduled DC-3 service over its 
entire route system. Company has used 
DC-3s and Beech Bonanzas. 

► Colonial Airlines— Colonial carried a 
record 17,330 domestic passengers in 
April— 20 percent over a year ago. Ber- 
muda traffic of 4,474 passengers is three 
times that of a year ago. 

► Continental Air Lines— CAL reports 
a first-quarter net profit of $99,558 or 
32 cents a share compared with the year- 
ago net loss of $53,249. Operating rev- 
enues are up 33 percent. Mar. 31, 1950, 
book value of the stock is $7.95 a share, 
compared with $7.09 a year ago. 


► Flying Tiger Line— Tiger's Januarv- 
March gross revenue of 53.857,163 is 
four times a year ago. Met profit of 
596,905 or 13 cents a share compares 
with last year’s 517.000. Air freight, 
January-March, totaled 9.3S2.723 ton 
miles (not counting military charter on 
Korea lift)— up 61 percent from a year 

► Frontier Airlines— Frontier revenue 
passenger miles totaled 5.126,715 in the 
first quarter, an 83-percent jump over 
last year. 

► India— Indian airline operators say 
TWA and Pan American get more than 
their fair share of outbound traffic from 
India to such intermediate stops as 
Athens, Rome, Paris. Now that India 
has signed an air agreement with KLM 
Royal Dutch Airlines, the Indians sav 
the U. S. pact is the only one still need- 
ing revision. 

► KLM Royal Dutch Airlines— KLM is 
increasing New York-Europe all-cargo 
flights from one to two roundtrips a 
week. 

► Mid-Continent Airlines— MCA traffic 
was up 24 percent to 27,503,089 pas- 
senger miles the first quarter, from 21,- 
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802,688 a year ago. . . . MCA is con- 
verting its DC-3s to 24-passenger seat- 
ing capacity. This, plus recent purchase 
of four more DC-3s, will cost over 
5625,000. Line's DC-3 fleet now num- 


► National Airlines— NAL Januarv- 

March net profit is $1,424,674, up 3'7 
percent from a year ago. Net income be- 
fore federal income taxes and deprecia- 
tion reserve is $3,090,737, compared 
with only $1,399,924 a year ago. For 
the nine months to Mar. 31, NAL net 
profit after taxes is $2,079,132. com- 
pared with $156,845 a year ago. NAL’s 
nine-month net income before federal 
income taxes and depreciation is 54,- 
773,018, compared with $1,200,214 a 
year ago. . . . January-March passenger 
miles are up 71 percent over a year ago 
to 132,874,602. Load factor of 68 per- 
cent compares with 58 percent last year. 


► Northwest Airlincs-NWA has carried 
5,000,000 passengers some 3,007,734,- 
756 passenger miles since starting pas- 
senger service in July, 1927. . . . N’WA 
carried 126,686 passengers January- 
March. 1951. . . . Associated Press 
Minneapolis Editor George Masters has 
been named NWA’s assistant director 
of publicity. 

► Ozark Air Lines— Ozark has started in- 
strument-flight service on the St. Louis- 
Moline route, following similar service 
improvement on St. Louis-Chicago and 
St. Louis-Tulsa routes. Two more legs 
of the young Ozark system will go in- 
strument soon: Moline-lndianapolis and 
St. Louis-Memphis. . . . Ozark expects 
to make its inaugural flight on the St. 
Louis-Rockford route soon. 


► Pan American World Airways-PAA 
carried 3.784 passengers between Seattle 
and Alaska in April, a 26-percent gain 
over a year ago. Cargo totaled 512,179 
pounds. 


► Robinson Airlines— Robinson has 

added another DC-3 to its fleet, bring 
the total to six. The new plane starts 
service in June, with 24 passenger seats; 
it is the second of Robinson's planes to 
carry 24 instead of 21. . . . Robinson 
started out in 1945 with two single- 
engined Fairchild F-24s, of three-passen- 
ger capacity. Robinson seating capacity 
has gone up in six years from a total of 
six to the present 132. 


► Sabena— Belgian airline’s 1950 traffic 
was up 21 percent to 195,466 passengers 
carried. Average load factor of 63J per- 
cent compares with 62 percent in 1949, 
624 percent in 1948 and 63 percent in 
1947. 


Modine 

PROTECTS 
ANCHORS THE PAINT FINISH 


MEETS GOVERNMENT SPECIFICATIONS 

MIL-C-5541 U.S. Navord O.S. 675 

MIL-S-5002 16E4 (Ships) 

AN-F-20 U.S. A. 72-53 (See AN-F-20) 

AN-C-1 70 (See MIL-C-5541) 


EFFECTIVE, ECONOMICAL 
EFFICIENT 

ALODIZING is an electro- 
less protective surface conversion process 
for bonding paint to aluminum and pro- 
tecting the metal. 

Tough, durable ALODIZED surfaces are 
obtained easily and rapidly by immersion, 
brushing, or spraying in a multi-stage 
power washer. 

ALODINE amorphous phosphate coatings 
provide extra paint permanence and extra 
durability for aluminum parts and products. 

BRUSH “ALODINE” PROTECTS ALUMINUM 
IN THE FIELD, SHOP, OR HANGAR 

Brush ALODINE is easily ap- 


plied ii 


ush-on 


ies and surfaces — airplanes, trucks, 
trailers, boats, Housing, building siding, railway 
cars, bridges, etc. — that are too bulky or too remote 
to be conveniently treated in tanks or a multi-stage 
power spray washer. The cleaning and coating 
chemicals for Brush ALODIZING are shipped in 
bulk or in the convenient Brush ALODINE Chemical 
Kit No. 1. This Kit contains enough chemicals to 
treat about 1,000 square feet of surface and is an 
ideal package for use at airfields of commercial 


AMERICAN CHEMICAL PAINT COMPANY 

j AMBLER n rPAy 
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SEARCHLIGHT SECTION 


ENGINEERS 


Career Positions for Qualified Men 


Baltimore, Maryland 
AERODYNAMICS ENGINEERS 
2-6 Years' Experience 

Aerodynamic testing, design and development. Wide variety of 
progressive projects, including missiles, flying boats, guidance 
systems, high-performance military airplanes, commercial air- 
planes, proposals and research contracts. 

STRUCTURES ENGINEERS 

Openings in all classifications in the wide variety of progressive 
projects noted above. 

POWER PLANT ENGINEERS 
3 Years' Experience 

Jet engines analysis, design and test background. 

CABIN CONDITIONING ENGINEERS 
3 Years' Experience 
Housing Ample — Rentals Reasonable 

THE GLENN L. MARTIN COMPANY 

EMPLOYMENT DEPARTMENT BALTIMORE 3, MARYLAND 


ENGINEERS 

Unlimited Opportunities 
With 



Aircraft Controls Designers Production Planners 

Airframe Designers Ram Jet Specialists 

Draftsmen (Layout & Checkers) Rotor Designers 

Electronics Engineers Rotor Stress Enginee 

Engine Installation Designers Service Engineers 

Loftsmen Tool, Jig & Fixture 

Power Transmission Designers Weight Engineers 



HILLER HELICOPTERS 

1350 WILLOW ROAD PALO ALTO, CALIF 


AC SPARK PLUG 
DIVISION 

of 


GENERAL MOTORS 
CORPORATION 

PRECISION INSTRUMENT PLANT 



MECHANICAL DESIGN ENGINEERS 
ELECTRONIC ENGINEERS 
SERVO ENGINEERS 
JUNIOR ENGINEERS 



Write or Apply 
AC Spark Plug Division 

GENERAL MOTORS CORPORATION 

1925 E. Kenilworth Place 
Milwaukee 2, Wisconsin 
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Planning how torque may be applied through gears is a service 
which, at BRAD FOOTE, we call design. Here ... in our own plant . . . 

more efficient gear assemblies. 

• These men well know BRAD FOOTE's creed — "No one shares our responsibility ." 

equipment you sell to others — will bear a proud brand name — BRAD FOOTE. 

So, our designers start your order on its journey through our plant 
. . . and through a system of complete control which assures 
satisfactory performance of the gears you buy. 


BRAD FOOTE GEAR WORKS, Inc. 

Bishop 2-1070 • Olympic 2-7700 • 1309 South Cicero Avenue 
Cicero 50, Illinois 
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ENGINEERS 

The Aircraft Gas Turbine Division 
of the General Electric Company 
has openings available, both at 
Lockland, Ohio, and Lynn, Mass., 
for technical personnel holding 
degrees in 

Mechanical Engineering 
Aeronautical Engineering 
Electrical Engineering 
Metallurgical Engineering 
Physics 

Excellent opportunities for men 
who have had experience in re- 
search, engineering design, analy- 
sis, experimental investigations, or 
development. The broad fields of 
application include 

Mechanical Design 
Rotating Structures 
Stationary Structures 
Specialty Structures 
Bearings and Gears 
Stress Analysis 
Heat Transfer 
Fluid Mechanics 
Fuel Systems 
Lubrications Systems 
Hydraulics 
Aerodynamics 
Thermodynamics 
Controls 

Servomechanisms 

Electrical 

Electronics 

Hydraulic 

Materials and Processes 
Instrumentation 
If you would like to be considered 
for these positions, please send 
your resume to 

Technical and Supervisory Personnel 
Aircraft Gas Turbine Divisions 

GENERAL (©ELECTRIC 

920 Western Avenue 
West Lynn, Mass. 



ENGINEERS 

Special opportunities for YOU in 

SAN DIEGO 

that cool, smog-free coastal city in 

CALIFORNIA 


Convair (Consolidated Vultee Aircraft Corporation) 
is now accepting applications for the following 
positions in its modem, progressive Engi- 
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CAREERS IV CANADA 

are open to competent and experienced 

INSTRUMENT ^MECHANICS 
AIRCRAFT COMPONENTS INC. 

POWER PLANT INSTALLATION DESIGNERS 

jail 



Ideal location in suburban Montreal 

POSITIONS VACANT 


to 

CANADAIR LIMITED 

CANADA 
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mum 
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WANTED CO-PILOTj 

OIL COMPANY DC-3 
BASED IN GULF COAST AREA 

FOR SALE 

ST- - — 


P-9871, Aviation Week 
330 W. 42 St.. New York 18. N. Y. 



SECTION 


AIRCRAFT STRESS 
ANALYSTS 

AIRCRAFTSTRUCTURES 

ENGINEERS^ 

- 


nF^irNFR^^nnaFT^MFN 


C. C. SAYGOL 


HUGHES AIRCRAFT CO. 
Culver City, Calif. 

and ata materiel & ih. d.lenee p.a,ram. ^ 


IMMEDIATE OPENINGS 

FOR 

ENGINEERS 


the^development* andmamitacture 
ing conditions.^ ' 

r.AOI>YFAR 

AIRCRAFT CORPORATION 

AKRON 15, OHIO 

APPLY: PERSONNEL DEPT. 

7801 HAYVENHURST AVE. 
VAN NUYS, CALIF. 

WBT sfe;£ VAlvs 

AIRPLANES 

BEECH Cl 8S- Excellent Condition -$31,500 
BONANZA A-35-0nly-$9,500 
OTHERS 

Will Accept An, Good Airplane In Trade 
ENGINES-ACCESSORIES-PARTS-SUPPLIES 

CENTRAL PURCHASING AGENCY, INC. 


Phone: 88-5298 - MIAMI, FLA. 
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ENGINEERS 

KAMAN AIRCRAFT CORPORATION 

offers you unusual opportunities to secure your future with a young and 
growing organization. Long range program developing and producing 
new types of helicopters for the military services. 

Excellent suburban working and living conditions. Compensation for 
extended work week. Top rated educational, cultural and recreational 
facilities. 

AIRFRAME DESIGNERS 
ROTOR STRESS ENGINEERS 
LOFTSMEN 

DRAFTSMEN (Layout & Checkers) 
PRODUCTION PLANNERS 
TOOL, JIG and FIXTURE 
DESIGNERS 

Send detailed resume to 

PERSONNEL MANAGER 

THE KAMAN AIRCRAFT CORPORATION 

WINDSOR LOCKS, CONNECTICUT 


ROTOR DESIGNERS 
POWER TRANSMISSION 
DESIGNERS 

AIRCRAFT CONTROLS 
DESIGNERS 


FREQUENCY METERS 


INSTRUMENTS 


AIRCRAFT & ELECTRONIC 
EQUIPMENT 

As a leading supplier we offer a 
complete line of 

BRAND NEW INSTRUMENTS 

engine Instruments* 11 

AUTOMATIC 

INVERTERS 

PRECISION At 

RATE GENERATORS 
SYNCHROS 

AMPLIFIERS 
ICY METERS 
ASSEMBLIES 


e for 


WUX Great Neck, N. Y. 

INSTRUMENT ASSOCIATES 


Sheriff's Sale 

18— P&W R2800-31 

AIRCRAFT ENGINES 

and 100 Curtiss-Wright 
Prop. Blades 
Wednesday, June 6, 1951 
at 10:30 AM (EDT) 


ATTN: C-54, DC-4 AND 
P-51 CONTRACTORS! 

ECLIPSE 901 -9B 
(0-4) GENERATORS 



HELICOPTER 

SuSSp StSeS 


LOCKHEED LODESTAR 

N 77777 

Executive Interior — G205 engines 
Low Time — Highly polished — spar 

MARTHA ANNE WOODRUM 


AIRPORT TOWING TRACTORS 
SEARS & BOWERS 



AIRCRAFT 

RADIO TECHNICIAN 

Minim 

m of 2 Years Current Experience. 


Have At Least Radio-Telephone 

Opera 


CAA-L 

cense. ANE Mechanics License 

Expert 

nee Preferred for Both Positions. 

State 

Age, Draft Status and Outline Ex- 


Write or Contact Directly 

MR 

C. H. RENNWALD 


SUPT. MAINTENANCE 


Detroit 5, Mich. 


LET VULCAN HELP YOU COLD ROLL 


L PRODUCTS COMPANY 


LOCKHEED VENTURA 


For Sale 

1 C-54 FUSELAGE 

GENERAL OVERSEAS AIRLINES 


FOR SALE 

11 DC-3's. 
Converted C-47’s. 

1830-92 Straight Engines. 

24 Volt System. 

24 Seats. 

Major Overhaul in both Air- 
frame & Engine. 

Zero Timed. Excellent Condi- 

PAUL GAYNOR 
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Watch our future ads for further listings of all types of aircraft parts! 

One of America's largest stocks of UNUSED 

AIRCRAFT PARTS 

We own and offer all parts listed — plus many thousands 
more — stocked in our Baltimore warehouse! 



★ Send us your material lists for screening! 
WRITE— WIRE— PHONE 


COMMERCIAL SURPLUS SALES CO. 

4101 CURTIS AVENUE, BALTIMORE 26, MARYLAND 
TELEPHONE: CURTIS 3300 
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Plan your future 
with the plane 
of the future! 


SIDELIGHTS 


( Contia 


d from page 8) 


ll Press Bldg., Washington, D. C. FI C 
says the magazine has no connection with 
the Navy, nor is owned, edited or published 
by Naval personnel . . . Ex-newsinan Sen. 
Moody names Robert S. Ball, Detroit news 
—'-■ion writer, as his administrative assist- 
... A newspaper syndicate has asked 
Rep. John Kennedy, son of c\ \ I i sador 
Joseph Kennedy, now law partner of former 
CAB Chairman James Landis, for' a writeup 
in political influence of airlines on CAB and 
the White House. Kennedy’s reply: He 
doesn’t know enough about it. lie’s doing 

scheduled airlines, instead. Although Sen. 
William Fulbright told an editors' meeting 
that the situation at CAB is “very un- 
healthy’’ and predicted that an investigation 
of the agency would show up ethical laxitv 
matching disclosures by his subcommittee 
on Reconstruction Finance Corp.. so far he 
isn’t inclined to take any definite action on a 
check of CAB’s operations at the present 


the CHASE C 123 


. the famous " Avitruc ” 


Engineers now needed 
to help place America's 
most advanced transport 
plans into large-scale 
production 

Many hey positions 
open in the youngest, 
most dynamic 
Aircraft Company 
in the transport field 




—one of whom may be you! 
Requirements are simple. At least 3 
years’ experience— plus the vision and 
ambition to be a leader inyour field. Write 
to or call Mr. Holden at Trenton 4-7111. 

Contact Employment Office 


WSf AIRCRAFT CO../k4y|i 
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Civil Aviation 

Task Force C of NSRB's Air Transport 
Mobilization Survey, headed by George Had- 
dawav, quoted Lt. Gen. Ennis Whitehead, 
Commanding General of Air Defense Com- 
mand: “I can assure you that only those re- 
strictions that are absolutely essential to allow 

emergency conditions will be imposed (in 
case of war). The advanced planning and 
good progress we have made on these prob- 
lems should eliminate, to a large extent, the 
confusion that existed when many restric- 
tions were imposed on civilian flying at the 
beginning of World War II in 1941." 


Transport 

CAB’s investigation of alleged violations 
of regulations by Colonial is scheduled for 
hearing June 4; chief subjects are non- 
reporting of stock ownership & free trans- 
portation . . . Industry- observers expect 
Slick Airways to take over U. S. Airlines 
asked a federal court for an 
it with creditors under Section 
■f the Bankruptcy Act. Slick already 
ed with CAB an agreement to lease 
three U. S. C-46s. and it has agreed to oper- 
ate certain ground and maintenance services 
for U. S. . . . Cosmopolitan magazine told 
re Senate Small Business Committee Amcri- 
an Airlines ordered 2,000 reprints of the 
ontroversial article attacking the non-sched- 
uled carriers. The article also attacked all 
aviation as unsafe . . . Nonscheduled air 
arrier people are convinced that thev will 
ic brought into a sizable military airlift pro- 


within the next few months, operating 


and bases . . . Boost in the federal gas tax 
from 1.5 cents a gallon to 2 cents, as voted 
by House Ways & Means Committee, would 
cost the domestic scheduled airline S2.2 mil- 
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ENGINEERS 

wanted at once 
for 

LONG-RANGE MILITARY 
AIRCRAFT PROGRAM 
by 

NORTH AMERICAN 
AVIATION, INC. 

Los Angeles. California 
Columbus, Ohio 


Unusual opportunities for Aero- 
dynamicists. Stress Engineers, Air- 
craft Designers and Draftsmen, 
and specialists in all phases of 
aircraft engineering. Engineering 
skills other than aircraft may be 
adaptable through paid training 
program. Also openings for 

Recent Engineering College 
and Technological Graduates 

Long-range military program of- 
fers fine chance for establishing 
career in aircraft while aiding de- 
fense effort. Transportation and 
established training time paid. 
Salaries commensurate with ex- 
perience and ability. 

Please include summary of 
education and experience 
in reply to: 

Engineering Personnel Office 
SECTION 3 

NORTH AMERICAN 
AVIATION, INC. 

Los Angeles International Airport 
Los Angeles 45, Calif. 

Columbus 16, Ohio 
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EDITORIAL 


The Railroads’ Toll 

Buried in the voluminous files of the ICC's Bureau of 
Transport Economics & Statistics is the news that the steam 
railways of the country suffered a sizable increase in accidents 
in 1950 over 1949. 

Among railways of Classes 1. 2, and 5. collisions alone 
increased about i7 percent. In 1949 they totaled 2,077. In 
1950 they went up to 2.431. The 1949 collisions resulted in 
no passenger deaths, but 235 passengers were injured. The 
1950 collisions brought 139 passenger deaths, and 952 pas- 
sengers were injured. 

In another important category, described as “derailments,” 
the rails reported about 23 percent more in 1950 than in 

1949. This meant an increase from 4,867 derailments in 
1949 to 5,988 last year. Derailments in 1949 cost 6 passen- 
ger deaths and 211 passenger injuries. In 1950 there were 
10 passenger deaths and 465 passengers injured. 

There were other various types of "train accidents.” in- 
cluding locomotive and “miscellaneous.” which caused no 
deaths to train passengers in 1950, but injured 65 passengers. 
The total passenger casualty toll for "train accidents" for the 
year was 149 deaths and 1,432 injured, against 6 deaths and 
496 passengers injured in 1949. 

In addition to this toll of so-called “train accidents," there 
were 1,918 railroad passengers injured and 24 hilled in 1950 
in what ICC calls "train-service” accidents, which occur as 
passengers get on or off trains, trip over objects in aisles, etc. 
This toll compared with the 1949 train-service figures of 
2,002 passenger injuries and 20 deaths. 

Grand totals for railroad passenger casualties in 1950 were 
173 killed and 3,350 injured, compared with 26 killed and 
2,498 injured in 1949. 

Figures are completed for only one month of 1951. These 
show that the railroads had 32 percent more collisions and 
30 percent more derailments than in January of last year. 
But passenger injuries due to these causes were only four this 
January, against 39 in January, 1950. 

It is worth noting for the record— since the figures are so 
seldom publicized— that in all types of railroad accidents in 

1950. there were 358 railroad employes killed while on duty, 
and 21,763 were injured. 

The total casualty figures for accidents involving railroads 
last year, including passengers, employes, trespassers and 
others involved in grade-crossing mishaps, as well as train 
accidents, was 3,398 deaths and 33,255 persons injured. This 
could be called the railroads’ toll in the United States in 
1950. 

The enormity of the figures is known to few Americans. 
We take the railroads for granted and, more or less, expect 
them inevitably to exact some casualties. Such is the price 
of progress, perhaps. 

But let the public fully realize what the railroad toll is. 
Let them be told as fully about the railroad casualties as 
they are about the price of progress in aviation. Let them 
know how smaller still is the toll of the air. Let those who 
prepare statistics on aviation accidents hold their tongues 
and consider the rails before they generalize on aviation’s 
casualties. 


Censoring Contracts 

Only our more grizzled readers with the best memories 
will recall most of the installments of a continued story we 
have been running on this page for two or three years re- 


counting the various conflicting government policies allowing 
and not allowing publication of military contracts to industry. 

Aviation Week has clamored for fullest possible publicity 
for Air Force and other contracts, except for a minimum 
censorship we concede is necessary on some secret projects. 

In February the Munitions Board clamped down on 
publicizing war agency contracts on the excuse of national 
security. It eliminated the dollar amounts on all negotiated 
contracts. A week after this decision was publicized, the 
lists came through again uncensored. Then the figures were 
suppressed again-on all contracts in excess of 525,000. 

We said then (Apr. 2) and still maintain that the Muni- 
tions Board’s “security” excuse is ridiculous. Our sister 
publication, Business Week, decided after some research 
that the administration was really unhappy about how few 
of the defense dollars were going to small business, and 
used the “security" gag to hide what was really going on. 

So now comes the latest installment in this typically- 
Washington merry-go-round, with a new Munitions Board 
pronouncement: 

Army, Navy, and Air Force under a policy approved by the Muni- 
tions Board' of the Department of Defense. This move carries for- 
ward the Department of Defense policy of helping small business, 
J. D. Small, Munitions Board chairman said. The information in 
condensed form will be made available for publication in the U. S. 
Department of Commerce synopsis forms, and disseminated widely. 
This, Mr. Small pointed out, will enable more small business firms 
to offer their services on items needed for the armed forces. 

The plan calls for publicizing every procurement, $10,000 and 
over, where security considerations permit. This is to be done 
when the closing date for the submission of bids or proposals is 18 
days or more from the date of issuance. It is estimated that about 
95 percent of all procurement actions are unclassified and unre- 
stricted by security officers. 

The procurement proposals will contain a condensed general 
description, based as much as possible upon commonly used names 
for the supply items, and will state the basic fabrication materials 
and general size. They will not necessarily include quantities or 
other information which might be of help to potential enemies. 
However, they will also include construction items such as the 
building or repair of structures, roads, bridges and other real prop- 

Field purchasing offices as well as main procurement offices are 
to transmit their proposals to the Department of Commerce for 
the weekly report. 

The Munitions Board has advised the three military departments, 

Regulations the firm policy that negotiated procurements, as well as 
formally advertised procurements, shall be broken down into reason- 
ably small lots to permit making multiple awards. 

Aviation Week welcomes this newest move to publicize 
government purchasing activities. We are surprised, but 
gratified, at the board’s honest but belated confession that 
95 percent of the contracts are unclassified and unrestricted 
by security officers. This is about what we thought when 
we wrote the Apr. 2 installment titled, “Now You See 
Them; Now You Don’t.” The idea that wider publicity be 
given contracts even before they were awarded surpasses 
even our expectations, although we are really skeptical on 

If 95 percent of those contracts are unclassified and 
unrestricted, why can’t Aviation Week be sent the indi- 
vidual dollar values on that 95 percent of the contracts, Mr. 
Small? 

—Robert H. Wood 
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Division 




Planning for the Future — 

Building for the Present 


FUEL 


METERING 


Bendix Products’ position of leadership in fuel metering and 
landing gear has been attained through its unique ability 
to plan as well as to produce. 

The specialized knowledge of trained engineers and the vast 
research facilities of Bendix are constantly employed in the 
development of new and better products. 


Assembled here, also, is the most modern and comprehensive 
machinery in the industry to assure production in quantity 
and precision in quality to meet your most exacting demands. 
Whether your problem is planning or producing fuel meter- 
ing, carburetion, struts, brakes or wheels, you will find Bendix 
Products is best qualified to do the job. 



SOUTH BEND 




FOP 


HF///rA/£y r re/FBO-w/isp 


Here's the newest member of the illustrious Pratt & Whitney family of aircraft 
engines— the Turbo-Wasp. As a typical example of technical achievement, this 
mighty engine delivers 6,250 lbs. thrust and adds more power to America's 
air arm. 

Foote Bros. Gears play an important part in the efficient performance of the 
Turbo-Wasp. The gears pictured are ground tooth zerol bevel gears which are 
compact in design— light in weight and yet carry heavy loads at pitch line 
velocities that can be measured in miles per minute. Such performance is only 
possible because of the extreme accuracy of the gears— the careful control of 
every step in their production. 

Manufacturers of aircraft and aircraft engines look to Foote Bros, for gears, 
power units and mechanical devices just as general industry has looked to 
Foote Bros, for quality gear products since 1859. 


FOOTE BROS. GEAR AND MACHINE CORPORATION 
Dept. AVW, 4545 S. Western Blvd. 

Chicago 9, Illinois 



